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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a health care and 
monitoring system which is capable of detecting and 
monitoring vital signs and information of individuals dur- 
ing the course of routine living activities of individuals 
taking place in routine living environments such as 
homes and offices and wherein the vital information 
thus obtained is used in connection with routine health 
care and maintenance activities of individuals for the 
purposes of health care and maintenance, including 
prophylactic medicine, early detection of diseases and 
continuation of therapy. 

2. Description of the Prior Art 

Due to recent trends for longevity, the importance of 
self health care and maintenance has been receiving 
increasing attention irrespective of age of people. 
Today, many people, elderly or young, not only periodi- 
cally consult professional medical institutions such as 
hospitals and clinics for diagnostic and various profes- 
sional advices helpful in prevention and early detection 
of diseases, but also are constantly rendering consider- 
able effort by themselves to maintain their health by 
making use of non-medical health maintenance facili- 
ties such as gymnastic or sport clubs. Also, a variety of 
home health care and monitoring instruments, such as 
home sphygmomanometer and home urinal assay 
assemblies, are available to enable people's home 
health check in support of professional medical monitor- 
ing as well as to assist in continuation of home care. 

Primarily, the vital information useful in health care 
and maintenance of individuals is monitored at profes- 
sional medical institutions such as hospitals wherein 
various medical testing and measuring instruments are 
provided. In certain occasions, the vital signs and infor- 
mation detected thereby are forwarded through a local 
area network or telemetry to a host computer or work 
station of the hospital for centralized storage and 
processing, as descrfoed. for example, in JP-A-2- 
140875/1990; JP-A-2-1 16351/1 990; JP-A-2- 
164336/1990; JP-A-2-299632/1990; and EP-A-0 269 
907. 

The medical services for testing and vital informa- 
tion monitoring at such professional institutions are gen- 
erally available whenever required to inpatients who are 
under hospital care. Therefore, the inpatients have the 
benefit of increased chance of testing and monitoring 
and may thus be subjected to a continuous and updated 
care. 

Outpatients, home care patients and those individ- 
uals who desire a periodical health check, however, 
must visit the hospital from time to time in order to have 
their health condition monitored. This will involve con- 



siderable economical burden and time loss. In the case 
of home care patients, in particular, a visit to hospital 
may often involve substantial physical and mental 
exhaustion. As a result, there is a tendency that people 

5 are discouraged from visiting hospitals adequately fre- 
quently whereby the occasions of sampling and moni- 
toring of the vital data are limited to the minimum. This 
results in the disadvantage that it is difficult to obtain 
and accumulate the latest vital information due to failure 

w of updating. 

Another important problem associated with vital 
data monitoring at the professional institutions is related 
to the possible insufficiency or lack of reliability of 
obtained data. It has been experienced by skilled medi- 

is cal professionals that, during electrocardiography and 
measurement of the artery blood pressure, for example, 
a patient who has realized measurement is apt to be 
overly excited and becomes hypertonic so that the 
resulting data often exhibits unusual value. Accordingly, 

20 repeated measurements are often necessary until a 
reliable data is resulted. 

It is known in the art to arrange a testing and meas- 
uring instrument within the residence of a patient and to 
transmit the obtained vital information to a host compu- 

25 ter of professional medical care institutions via public 
telecommunication line as disclosed, for example, in JP- 
A-2-54031/1 990; JP-A-2-279059/1 990; JP-A-2- 
121627/1990; US-A-4,962,550; and EP-A-0 292 311. 
For example, US-A-4,962,550 assigned to the assignee 

30 of the present invention describes a home health moni- 
toring system associated with a toilet system incorpo- 
rating a built-in apparatus for urinalysis which is adapted 
to transmit the obtained urinalysis data to a remote 
computer. Home health monitoring device is also 

35 described in WO-A-91/05311. This publication pro- 
poses a medication delivery system adapted to support 
home care of patients wherein a terminal equipment 
having a physical measuring device such as sphyg- 
momanometer is provided in the home of a patient. In 

40 response to instructions from a central station, the 
patient wears and operates the sphygmomanometer to 
permit measurement of the artery blood pressure, the 
resulting data being in turn forwarded to the central sta- 
tion for professional decision and instructions on medi- 

45 cation. 

The arrangement disclosed in EP-A-0 292 31 1 
comprises a computer to which various measuring 
means are connected via respective interfaces. The 
measuring means include: measuring means opera- 

so tively connected to a toilet stool for performing urinaly- 
sis, a thermometer, a sphygmomanometer and a scale. 
The computer is further connected to a CRT provided 
with a touch input screen for operating the computer, 
and, via communication lines, to a personal computer 

55 installed in a hospital. In use, an ID mode picture is 
shown on the CRT and the user must then operate the 
touch input screen to enter the user ID. Then various 
menus are shown on the CRT to enable the user to 
choose any item of examination via the touch input 



2 



3 



EP0 558 975 B1 



4 



screen. At the end of a series of electronic dialogue, the 
user must operate switch buttons of an operating panel 
to have urine examined. 

Advantageously, these household testing and 
measuring systems ensures monitoring of the latest s 
daily health information because measurement at home 
may be carried out readily and more frequently. Further- 
more, measurements may be performed under ade- 
quately relaxed conditions. However, the problem 
encountered with these household systems is that a 10 
series of testing and measuring procedures must be 
performed by the individuals by themselves on their own 
judgement and manipulation. In contrast to health mon- 
itoring conducted at hospitals wherein testing and 
measuring instruments are operated by a physician or is 
nurse skilled in their manipulation and procedures, a 
patient or user of the household measuring system 
must be positively engaged in electronic dialogue with a 
computer of the measuring system by manipulating a 
man-machine interface such as a computer keyboard in 20 
order to cause the measuring system to successfully 
perform a predetermined program of testing and meas- 
urement. To perform automated urinalysis, for example, 
it is necessary for the user to manipulate the keyboard 
to select the program menu, to input his or her name, 25 
date and time of measurement and so on, and then to 
depress a start button at a proper timing. Such elec- 
tronic dialogue by way of the man-machine interface is 
cumbersome even for ordinary person and is especially 
difficult to perform for elderly individuals who are 30 
encountering loss of memory, degradation in eyesight 
and decreasing muscle response. 

Manipulation of the man-machine interface is also 
necessary to operate those household appliances 
which are used in homes for the purposes of health care 35 
and maintenance of individuals and which require a cer- 
tain vital information for their intended operation. For 
example, an indoor exercise apparatus such as a bicy- 
cle-simulated ergometer requires that various parame- 
ters including the stature, body weight, age, sexuality. 40 
body fat content and desired amount of exercise of the 
user be input through an input device. Similarly, for 
measurement of the body fat content, it is desirable to 
input a vital data on the stature, body weight, age, sex- 
uality and the amount of daily exercise. A conventional 45 
computerized menu processor adapted to provide ali- 
mentary menu requires input of vital information on the 
body weight, the results of urinalysis, the amount of 
exercise, etc. As information input operation of all these 
data must be performed by the manipulation of the man- so 
machine interface such as a keyboard device, it has 
been cumbersome to set up the health care and main- 
tenance appliances. 

EP-A-0 278 631 discloses a toilet device with health 
examination system. Various measuring devices, such ss 
as a urine analyzer, a weight scale, urine temperature 
sensors, and a measuring unit for blood pressure, pulse 
rate and electrocardiogram, are associated with the toi- 
let. Analysis of urine is commenced when the user 



presses on a start button. The results of urinalysis, urine 
temperature measurement and blood pressure meas- 
urement are stored in a memory in a control unit. A dis- 
play panel is provided with a series of registered-user 
buttons. When one of the registered-user buttons is 
pressed, the measured data items are displayed on the 
display panel or printed out. Also, the measured data 
items are transmitted to a data storage center linked to 
a medical organization so that the particular user who 
has pushed the button can be identified for centralized 
health care. In this system the analysis of urine is not 
commenced unless the user presses on the start but- 
ton. Furthermore, the control unit cannot identify the 
particular user using the toilet unless the user presses 
on the selected one of the registered-user buttons. So, 
in order to enable the control unit to identify the particu- 
lar user, the user must positively interact with the display 
panel by pressing on the respective registered-user but- 
ton. 

US-A-5,039,61 6 discloses a method for prevention 
of specimen tampering (i.e., introduction of false speci- 
men) in a drug abuse testing for employees such as air- 
line pilots, railroad engineers, truck drivers and public 
officials. The test area includes a computerized registry 
permitting automated subject identification. The registry 
includes a keyboard and a registry card-reader which 
are operated by the subject to enter the identification 
number. The registry also includes an automated scan- 
ner able to scan an individual-specific physical charac- 
teristics, such as the palm-crease pattern or thumb- 
printing. The specimen deposit area is equipped to 
measure and record the temperature of the urine speci- 
men upon deposit. Measurement of the specimen tem- 
perature is intended to verify whether a false specimen 
has been introduced. If the specimen temperature is 
significantly outside of a narrow range of the body's core 
temperature, it cannot be a true specimen. This prior art 
requires entry of an ID number through a keyboard or 
the registry card-reader, or placing a hand on a scanner 
for scanning of the palm-crease pattern or thumb-print- 
ing for the purpose of subject identification. 

GB-A-2 187 554 describes an exercise machine in 
the form of an exercise bike. The pulse rate of the user 
is monitored constantly and the load of exercise is con- 
trolled accordingly. In use, the user enters the details of 
age, weight and sex via a keyboard. Alternatively, a 
magnetic card may be used to enter the basic details. At 
the end of the exercise session, the details of the ses- 
sion are stored in the magnetic card. 

BRIEF SUMMARY OF THE INVENTION 

Accordingly, an object of the present invention is to 
provide a networked vital information monitoring system 
which is capable of detecting and monitoring vital signs 
passively in response to routine living activities of indi- 
viduals thereby to provide updated latest vital informa- 
tion. 

Another object of the invention is to provide a net- 
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worked vital information monitoring system which is 
capable of detecting and measuring vital signs during 
the course of day-to-day living activities of individuals 
without causing the individuals to realize measurement, 
thereby to provide a reliable vital information. 5 

A stilt another object of the invention is to provide a 
networked vital information monitoring system which is 
user-friendly even for those individuals such as elderly 
people who have difficulties in manipulating a man- 
machine interface and wherein vital information is 10 
detected and monitored passively in response to routine 
living activities of individuals without requiring positive 
intervention on the part of the individuals. 

A further object of the invention is to provide a 
health monitoring system which is adapted to monitor 75 
vital signs of individuals in connection with their day-to- 
day physiological activities and which is capable of pro- 
viding a compiled updated vital information which is reli- 
able and is suitable to be brought to professional 
medical institutions for analysis by medical profession- 20 
als. 

Another object of the invention is to provide a net- 
worked health care and monitoring system which is 
adapted to monitor vital signs of individuals in their rou- 
tine living environments such as homes and offices and 25 
which is capable of providing a compiled vital informa- 
tion which, in combination with advices of medical pro- 
fessionals, is useful in supporting home health care and 
maintenance for the purposes of prevention and early 
detection of diseases and continuation of therapy. 30 

Another object of the invention is to provide a net- 
worked health care and monitoring system which is 
adapted to monitor vital information on individuals in 
connection with their routine living activities and 
wherein the vital information thus obtained is used in 35 
connection with day-to-day health care and mainte- 
nance activities of individuals. 

The networked health care and monitoring system 
according to the present invention is designed to detect 
and monitor vital signs and information of individuals in 40 
routine or day-to-day living environments, such as 
homes and offices, passively in response to their rou- 
tine living activities such as excretion, bathing, sleeping, 
resting and indoor exercise. To this end, various testing 
and measuring instruments are arranged as associated 45 
with various household appliances so as to passively 
detect the vital signs and features of the individuals in 
response to the use of the household appliances 
thereby to derive the vital information on the individuals. 
The term "household appliances'* as used in the follow- so 
ing description and the appended claims is intended to 
mean those apparatus and devices which are arranged 
in a building, including residence and office, for use in 
ordinary living activities of individuals such as excretion, 
bathing, sleeping, resting, indoor exercise and inges- 55 
tion. Typically, the household appliances with which var- 
ious testing and measuring instruments are associated 
may include water closet system, bed and bath system. 
For example, the water closet system may be provided 



with a measuring device for detecting the body weight, 
an assay apparatus for performing urinalysis, an elec- 
trocardiograph, a sphygmomanometer for measuring an 
artery blood pressure and pulse rate, and a non- 
destructive measuring instrument for detecting the body 
fat content. Similarly, the bed may be provided with a 
measuring system for detecting the basal body temper- 
ature of the user. The bath system may incorporate an 
electrocardiograph which is adapted to detect the 
degree of mental stress of the bather. 

As the household appliances such as water closet 
and bed are used at least once everyday during regular 
course of living activities of the individuals and because 
the testing and measuring instruments is associated 
with the household appliances so as to sample and 
monitor the vital data each time the household appli- 
ances are used, the latest vital information updated on 
a daily basis is obtainable by the health care and moni- 
toring system according to the invention. 

The networked health care and monitoring system 
may further comprise various control devices associ- 
ated with the household appliances in order to assist in 
the health care and maintenance activities of the indi- 
viduals. These control devices are designed to control 
the health care and maintenance functions of the asso- 
ciated household appliances based on the vital informa- 
tion obtained by the testing and measuring instruments 
of the system. For example, a bicycle-simulated ergom- 
eter may be designed to control the conditions of exer- 
cise based on the body fat content detected by the 
testing and measuring instrument associated with the 
water closet system. Similarly, the bath system may be 
provided with a massaging function which is controlled 
in accordance with the degree of mental stress of the 
bather as detected by the electrocardiograph associ- 
ated with the bath system. 

As in this manner the hearth care and maintenance 
functions of the household appliances are controlled 
based on the latest vital information detected in the sys- 
tem, a high degree of hearth care is attainable. 

In one embodiment of the invention, various testing 
and measuring instruments and control devices associ- 
ated with the household appliances are networked in 
form of the so-called "centralized" communications net- 
work configuration so that the vital information obtained 
by respective testing and measuring instruments in the 
network is transmitted via a data communication 
medium arranged in the building to a data controller 
which is adapted to store in a data storage memory 
thereof the vital information for centralized storage and 
control of the vital information. The vital information 
once stored in the controller memory is furnished upon 
request to the testing and measuring instruments as 
well as to control devices associated with any of the 
household appliances in the network to enable the 
instruments and devices to perform their intended func- 
tion. 

In another embodiment, the testing and measuring 
instruments and control devices associated with the 
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household appliances are networked in form of the "dis- 
tributed" communications network configuration. In the 
distributed network topography, the vital information 
obtained by respective testing and measuring instru- 
ments in the network is stored in the storage memories 5 
of respective instruments. Those testing and measuring 
instruments and control devices which requires, for the 
purposes of performing their own function, the vital 
information stored in other instruments may access via 
the data communication medium such other instru- w 
merits to retrieve therefrom the necessary vital informa- 
tion. 

The essential features of the invention are stated in 
claims 1 and 22. 

These features of the invention, as well as other 15 
features and advantages thereof, will become apparent 
from the following description made in conjunction with 
the preferred embodiments thereof with reference to the 
accompanying drawings. 

20 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic representation of the health 
care and monitoring system of the centralized net- 
work configuration according to the invention; 25 
FIG. 2 is a perspective view showing part of a resi- 
dence wherein the health care and monitoring sys- 
tem of FIG. 1 is provided; 

FIGS. 3A and 3B show a table indicating various 
functions of respective household appliances incor- 30 
porated in the health care and monitoring system of 
the invention, with column II showing the conven- 
tional and inherent functions of various appliances, 
columns III and IV showing the additional functions 
thereof provided according to the invention, column 35 
V showing the parameter used for individuals rec- 
ognition, column VI showing various data furnished 
by the data controller to permit respective appli- 
ances to perform the additional functions when the 
health care and monitoring system is networked in 40 
the centralized network configuration; 
FIG. 4 is a block diagram of the health care and 
monitoring system of the centralized network con- 
figuration shown in FIG. 1; 

FIG. 5 is a block diagram showing examples of a 45 
microcomputer and a communications interface 
unit associated with a water closet system of the 
health care and monitoring system of the central- 
ized network configuration according to the inven- 
tion, it being understood that microcomputers and so 
interface units associated with the controller and 
the other household appliances except for menu 
processor and video monitor may have similar 
arrangement; 

FIG. 6 is a flowchart showing the operation of inter- ss 
face units of the controller and the household appli- 
ances; 

FIG. 7 is a flowchart showing the operation of the 
controller in the centralized network configuration; 



FIG. 8 illustrates an example of serial data trans- 
mission format used in data communication 
between the controller and the household appli- 
ances; 

FIG. 9 is a perspective view, partly cut out, of a mul- 
tiple-function water closet system incorporated in 
the hearth care and monitoring system of the inven- 
tion; 

FIGS. 10 and 11 illustrate in part the water closet 
system shown in FIG. 9. with a cover lid and a toilet 
seat swung upwardly, respectively, to show the 
underlying arrangement; 

FIG. 12 is a perspective view showing a urinalysis 
apparatus provided in the water closet system of 
FIG. 9; 

FIG. 13 is a schematic perspective view showing 
the operation of the urinalysis apparatus shown in 
FIG. 12; 

FIG. 14 is a side elevation of the urinalysis appara- 
tus shown in FIG. 12; 

FIG. 15 is a perspective view illustrating a testing 
sheet of urinalysis being positioned on a movable 
table of the urinalysis apparatus of FIG. 1 2; 
FIGS. 16 and 17 are cross-sectional views showing 
part of the urinalysis apparatus of FIG. 12 and 
showing, respectively, the movable table as moved 
away from and in contact with an analyzer head; 
FIG. 1 8 is a rear view of the analyzer head shown in 
FIGS. 16 and 17; 

FIG. 19 is a block diagram of various testing and 
measuring devices and control devices associated 
with the water closet system shown in FIG. 9; 
FIGS. 20-22 are flowcharts showing the operation 
of the water closet system shown in FIG. 9 as well 
as the operation of the devices associated there- 
with; 

FIG. 23 is a perspective view, partly cut out, of a 
bed system incorporated in the health care and 
monitoring system of the invention; 
FIG. 24 is a wiring diagram showing an example of 
a thermistor matrix arranged in the bed shown in 
FIG. 23; 

FIGS. 25-27 are flowcharts showing the operation 
of the bed system shown in FIG. 23 and of associ- 
ated devices; 

FIG. 28 is a perspective view showing a multiple- 
function bath system used in the the health care 
and monitoring system of the invention; 
FIG. 29 is a block diagram of various testing and 
measuring devices and control devices associated 
with the bath system shown in FIG. 28; 
FIGS. 30-34 are flowcharts showing the operation 
of the bath system shown in FIG. 28 as well as the 
operation of the devices associated therewith; 
FIG. 35 is a graph schematically showing part of 
electrocardiogram; 

FIG. 36 is a histogram wherein data of R-R interval 
of electrocardiogram is schematically plotted to 
show the degree of mental stress; 
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FIG. 37 is a perspective view, party cut out of an 
ergometer incorporated in the health care and mon- 
itoring system of the invention; 
FIG. 38 is a wiring diagram of a driver circuit of a lin- 
ear motor used for controlling the load of exercise of 
the ergometer shown in FIG. 37; 
FIG. 39 is a timing chart showing the operation of 
the driver circuit shown in FIG. 38; 
FIG. 40 is a graph showing an example of exercise 
load control; 

FIG. 41 is a flowchart showing the operation of a 
microcomputer associated with the ergometer 
shown in FIG. 37; 

FIG. 42 is a perspective view of an easy chair usa- 
ble in the health care and monitoring system of the 
invention; 

FIG. 43 is a flowchart showing the operation of a 
microcomputer associated with the easy chair 
shown in FIG. 42; 

FIG. 44 is a perspective view of a menu processor 

as arranged in a kitchen for use with the health care 

and monitoring system of the invention; 

FIG. 45 is a flowchart showing the operation of the 

menu processor shown in FIG. 44; 

FIG. 46 is a perspective view showing a telephone 

usable in the health care and monitoring system of 

the invention; 

FIG. 47 is a flowchart showing the operation of a 
microcomputer of the telephone shown in FIG. 46; 
FIG. 48 is a flowchart showing the operation of a 
video monitor usable in the health care and moni- 
toring system of the invention; 
FIG. 49 is a block diagram showing examples of a 
microcomputer and a communications interface 
unit which may be suitably used in the health care 
and monitoring system of the distributed network 
configuration according to the invention; 
FIG. 50 is a flowchart showing the operation of the 
interface unit shown in FIG. 49; 
FIG. 51 is a flowchart showing the initialize routine 
of the microcomputer shown in FIG. 49; 
FIGS. 52-59 are flowcharts showing the operation 
of various household appliances and associated 
devices incorporated in the health care and moni- 
toring system of the distributed network configura- 
tion according to the invention. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

The present invention will now be described in more 
detail with reference to various embodiments thereof 
illustrated in the accompanying drawings. 

Referring first to FIGS. 1-46, the health care and 
monitoring system, according to the invention, of the 
"centralized" communications network configuration will 
be described. 

FIGS. 1 and 2 illustrate the networked health care 
and monitoring system of the invention as arranged in a 



residence of individuals. As shown in FIG. 1, the net- 
worked health care and monitoring system 10 com- 
prises a conventional data communication medium 1 1 
in the form of coaxial or twist-pair cable which is 

5 arranged in the residence shown in part in FIG. 2. Vari- 
ous testing and measuring instruments and/or control 
devices associated respectively with a plurality of 
household appliances are connected to the data com- 
munication medium 1 1 in such a manner as to form a 

10 local area network (LAN). 

In the illustrated embodiment, the household appli- 
ances may include a water closet facility 12, one or 
more beds 13, bathing installations 14, a bicycle-simu- 
lated ergometer 15, an easy chair 16, a computerized 

is menu processor 17, a telephone 18 with modulator- 
demodulator (MODEM) and a video monitor 19. As indi- 
cated in columns I- IV of the table shown in FIGS. 3A 
and 3B, these household appliances are provided, in 
addition to their inherent functions associated with rou- 

20 tine living activities of the individuals, with various addi- 
tional functions of monitoring and deriving vital 
information representing the health conditions of the 
individuals and/or additional health care functions to 
support and assist in health care of the individuals. To 

25 this end, various testing and measuring instruments as 
well as control devices are operatively associated with 
respective household appliances according to the 
nature of the appliances. 

More specifically, the water closet system 1 2, which 

30 inherently is intended for use in excretion, is additionally 
provided with vital information measuring and monitor- 
ing functions which include an automated urinalysis 
apparatus for sampling and analyzing urine released 
from the user thereof, an electrocardiograph for detect- 

35 ing and recording the electrocardiogram while the indi- 
vidual is sitting on the toilet stool, an instrument for the 
measurement of the artery blood pressure and pulse 
rate, a non-destructive testing and measuring instru- 
ment for detecting the body fat percentage of the user, 

40 and a weight detector for measuring the body weight of 
the individual. Similarly, the bed 13 is generally used 
during sleep but incorporates as the additional vital 
information measuring function thereof a built-in device 
for measuring the body temperature of the user to 

45 derive the basal body temperature. The bath system 1 4 
is originally intended for bathing purposes but is pro- 
vided in its turn with a built-in electrocardiograph for 
measuring and detecting during bathing the R-R inter- 
val of electrocardiogram, described later, in order to 

so determine the degree of mental stress of the individuals. 
The bath system 14 further incorporates additional 
health care functions including arrangements for provid- 
ing the bather with massaging effect and for controlling 
the bath temperature as described later in more detail. 

55 The ergometer 15 is a loaded in-door training equip- 
ment simulating a bicycle and is primarily intended for 
use in in-door exercise fa the purposes of health main- 
tenance. The ergometer 15 is designed to provide the 
additional vital information deriving functions of measur- 
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ing the blood pressure and pulse rate, the amount of 
exercise and the body weight of the exerciser and is fur- 
ther designed to control the imposed load during exer- 
cise in accordance with the vital information so as to 
provide the hearth care function of sustaining the proper 
amount of exercise. The easy chair 16 is provided as 
the additional vital information measuring functions 
thereof with an electrocardiograph, a sphygmomanom- 
eter for measuring the artery blood pressure and pulse 
rate and a body weight detector, and is further provided 
as the additional hearth care function with a built-in 
vibratory massaging mechanism. The menu processor 
17 is comprised of a general purpose personal compu- 
ter having a data base compiling a variety of menu and 
is programmed to advise and formulate proper menu 
suitable for the hearth care and alimentary therapy of 
the individuals according to the vital information con- 
cerning the health conditions of respective individuals. 
The telephone 1 8 with MODEM may be used to transmit 
the vital information obtained in the networked health 
care system 10 via public telecommunications lines 
toward host computers of professional medical institu- 
tions or computerized monitoring centers. The video 
monitor 19 comprises a personal computer with a video 
display device and may be used to visually check the 
vital information so as to monitor the health conditions 
of the members of the family for early detection of dis- 
eases, if any. 

Connected further to the data communication 
medium 11 is a data controller 20 having an electronic 
data storage memory. In the "centralized" network 
topography shown in FIG. 1, the function of the data 
controller 20 is to provide a centralized storage and con- 
trol of the vital information acquired by respective test- 
ing and measuring devices associated with the 
household appliances in the network and to furnish the 
testing and measuring devices as well as the control 
devices of various household appliances with any vital 
information required for their intended operation. For 
example, as listed in column VI of the table of FIGS. 3A 
and 3B, the controller 20 provides those household 
appliances having the hearth care functions, such as the 
bath system 14, the ergometer 15, the easy chair 16, 
the menu processor 1 7 and the monitor 1 9, with the vital 
data necessary for their operation, as described later in 
a greater detail. Also, the controller 20 furnishes the 
body fat measuring instrument of the toilet system 12 
with an information necessary for the computation of 
body fat percentage 

FIG. 2 schematically illustrates part of the resi- 
dence provided with the health care and health monitor- 
ing network system 10 according to the invention. As 
shown, the water closet 12 and the bath system 14 are 
disposed in the residence, with an electric bathroom 
scale 21 for detecting the body weight of the bather 
being positioned at the entrance to the bath room, the 
bicycle-simulated ergometer 15 being arranged in a 
hearth room. A person seated on the easy chair 16 in a 
living room is relaxed and looks into the video monitor 



19 to check the health conditions of the members of his 
family. 

Referring to FIG. 4 wherein the block diagram of the 
networked health care system 1 0 is shown, various test- 

5 ing and measuring devices and/or control devices asso- 
ciated with respective household appliances 12-19 are 
arranged to communicate via the coaxial cable 1 1 with 
the controller 20 to transmit and receive the vital infor- 
mation. More specifically, the coaxial cable 1 1 is con- 

10 nected via communications interface units 22-30 and 
the conventional T-connectors (not shown) with a meas- 
uring and control system 31 associated with the water 
closet system 12, a testing and measuring system 32 
associated with the bed 13, a measuring and control 

15 system 33 associated with the bathing facility 14, a 
measuring and control system 34 associated with the 
ergometer 15, the controller 20, a measuring and con- 
trol system 35 associated with the easy chair 16, the 
menu processor 17, the telephone 18 with MODEM, 

20 and the monitor 19, respectively. A pair of terminators 
36 and 37 are disposed at the ends of the coaxial cable 
1 1 as well known in the art. Although in the illustrated 
embodiment the network is arranged in the "bus" topog- 
raphy, a network configuration of the "star" or "ring" type 

25 may be used as will be apparent for those skilled in the 
art. 

The measuring and control system 31 of the toilet 
facility 12 comprises a microcomputer 38 which is oper- 
ative^ connected to a series of measuring and control 

30 devices 39 for performing urinalysis, electrocardiogra- 
phy, sphygmomanometry including pulse rate measure- 
ment, body fat percentage measurement and body 
weight measurement, respectively, as well as to an 
input device 40 and a liquid crystal display device (LCD) 

35 41. The measuring system 32 of the bed 13 includes a 
microcomputer 42, a measuring instrument 43 for 
detecting the body temperature and an LCD 44. The 
measuring and control system 33 of the bath system 1 4 
comprises a microcomputer 45 which is connected to a 

40 series of measuring and control devices 46 and an LCD 
47. The measuring and control system 34 for the 
ergometer 15 comprises a microcomputer 48 which is 
connected to a series of measuring and control devices 
49 for performing sphygmomanometry and pulse rate 

45 measurement body weight measurement and load con- 
trol, respectively, as well as to an LCD 50. The controller 

20 is comprised of a microcomputer 51 , a keyboard 52, 
a cathode ray tube (CRT) 53 and an auxiliary memory 
device 54 such as hard-disc drive. The measuring and 

so control system 35 of the easy chair 16 comprises a 
microcomputer 55 which is connected to a series of 
measuring and control devices 56 for performing elec- 
trocardiography, sphygmomanometry and body weight 
measurement respectively, and to an LCD 57. The 

55 menu processor 17 consists of a general purpose per- 
sonal computer 58 connected to a keyboard 59, a data 
base 60 stored in a hard-disc drive, and a CRT 61. The 
telephone 18 is provided with a microcomputer 62, an 
IC card read and write device 63, an input device 64, an 
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LCD 65 and a MODEM 66 which communicates via 
public telecommunications lines with a MODEM 68 of a 
host computer 67 installed in hospital, medical clinic, 
centralized health monitoring institution, or life-care 
center. The video monitor 19 may include a general pur- 
pose personal computer 69, a keyboard 70 and a CRT 
71. 

As shown in FIG. 5, the microcomputer 38 associ- 
ated with the water closet system 12 includes a central 
processing unit (CPU) 72, a random access memory 
(RAM) 73, a read-only memory (ROM) 74 for storing 
program and other data, and input and output interfaces 
75 and 76. A suitable example of the microcomputer 38 
is the single-chip 8-bit microcomputer M37450 mar- 
keted by Mitsubishi Electric Corporation, Tokyo, Japan. 
Other microcomputers 42, 45, 48, 51 , 55 and 62 may 
similarly consist of the M37450 mentioned. 

As described later in a greater detail, the vital infor- 
mation measuring and monitoring devices associated 
with several of the household appliances of the net- 
worked system 1 0 are adapted to respond to the use by 
the individual of a particular household appliance (1) to 
passively and automatically detect at least one physical 
characteristic of the individual, as shown in column V of 
the table of FIG. 3, thereby to derive physical data 
required for the recognition of the particular individual, 
(2) to passively and automatically detect at least one 
physiological characteristic of the individual, as shown 
in column III of the table of FIG. 3, thereby to derive the 
vital data representing the health condition of that indi- 
vidual, and (3) to cause these data to be transmitted to 
the coaxial cable 11. In response to such transmission 
of data, the controller 20 recognizes the particular indi- 
vidual based on the individuals recognition data and 
stores in its memory 54 the vital information in connec- 
tion with that particular individual. 

For example, when the toilet system 12 is used for 
urination, the measurement and control system 31 
thereof passively detects the body weight of the user 
and transmits signals representing the detected weight 
value through the communications interface unit 22 onto 
the coaxial cable 11. The signals transmitted on the 
cable 1 1 is received by the controller 20 via the commu- 
nications interface unit 26. Upon receipt of the signals 
representing the weight of the user from the measuring 
and control system 31 of the toilet system 12, the con- 
troller 20 looks into the memory 54 wherein the weight 
values may preliminarily be stored for ail the members 
of the family by inputting from the keyboard 52. The con- 
troller 20 then compares the retrieved data with the 
weight value transmitted from the measuring and con- 
trol system 31 of the toilet system 12 so as to recognize 
and identify the particular user and thereafter transmits 
back to the measuring and control system 31 of the toi- 
let system 12 signals representing the identification 
number (ID) of the particular user. As urination is 
detected thereafter, urinalysis is automatically per- 
formed and the resulting urinalysis data is transmitted to 
the controller 20 fa storage in the memory 54. When 



urination is conducted with the user seated on the toilet 
stool, measurement and recording of the electrocardio- 
gram as well as measurement of the body fat content 
are further carried out automatically as described later 

5 and the resulting data are transferred to the controller 
20 and stored in the memory 54 in connection with the 
particular individual. 

As the bed 13 is used, the testing and measuring 
system 32 associated therewith passively detects the 

10 stature and the body temperature of the user and trans- 
mits the obtained data via the interface unit 23 onto the 
cable 1 1 . With the stature values for all the family mem- 
bers being preliminarily stored in the memory 54, the 
controller 20 similarly recognizes and identifies the par- 
rs ticular user according to the transmitted stature data 
and causes the body temperature data to be stored in 
the memory 54 in connection with the particular user. 

Similarly, when the bath system 14 is used, the 
measurement and control system 33 thereof passively 

20 detects the displacement or volume of the user as well 
as the R-R interval of electrocardiogram described later 
and sends the resulting data via the interface unit 24 to 
the data communication medium 11. As the data rela- 
tive to the displacement may similarly be stored in the 

25 memory 54 for all the members of the family, the control- 
ler 20 recognizes and identifies in a similar manner the 
particular user based on the displacement data trans- 
mitted and operates to store in the memory 54 the 
obtained data on the R-R interval of electrocardiogram 

30 in conjunction with the particular individual. 

With regard to the easy chair 16, the parameter 
used for the recognition and identification of the individ- 
uals is the body weight The measurement and control 
system 35 of the easy chair 16 responds to the use 

35 thereof and passively detects and monitors the weight 
and the electrocardiogram of the user to cause the 
resulting data to be transmitted through the interface 
unit 27 to the coaxial cable 1 1 . 

Further, the vital information measuring and moni- 

40 toring devices associated with a certain household 
appliances of the networked system 10 are designed to 
commence acquisition of the vital information only after 
positive intervention by the user but are also adapted to 
passively acquire the physical data required for the rec- 

45 ognition and identification of the individuals. In the water 
closet system 12, the ergometer 15 and the easy chair 
16, for example, the artery blood pressure and pulse 
rate can be monitored only when the user has positively 
worn a measuring finger cuff on his or her finger, the 

so detected data being transferred to the controller 20 
along with the individual recognition parameter. 

Furthermore, as described later in more detail, the 
control devices associated with a certain household 
appliances of the system 10 are adapted to control or 

55 operate those household appliances by acquiring from 
the controller 20 the vital information concerning the 
particular user of the appliances. For example, the 
menu processor 17 advises menu for a particular indi- 
vidual by receiving from the controller 20 the data of uri- 
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nalysis, the data on the amount of exercise derived by 
the ergometer 15, the data on the body fat percentage, 
and the body weight data, concerning that particular 
individual. The vital information to be transmitted from 
the controller 20 for these purposes are listed in column 
VI of the table shown in FIG. 3. 

To perform transmission and reception of the fore- 
going data, the communications interface units 22-30, 
which is also known as communications control units, 
are designed to carry out data communications 
between the coaxial cable 11 and the corresponding 
microcomputers 38, 42, 45, 48, 51 , 55 and 62 as well as 
the corresponding personal computers 58 and 69, in 
accordance with a predetermined program and commu- 
nications protocol, the program being described later in 
a greater detail with reference mainly to FIGS. 6-8. As 
the communications interface units 22-30 may all be 
identical in the hardware and software architecture, only 
the interface unit 22 will be described. As shown in FIG. 
5, the interlace unit 22 includes a microcomputer 77, a 
transceiver 78 and a comparator 79. Similar to the 
microcomputer 38 of the measurement and control sys- 
tem, the microcomputer 77 of the interface unit may 
comprise the single-chip 8-bit microcomputer M37450 
mentioned hereinbefore. The M37450 microcomputer is 
provided with the universal asynchronous receiver 
transmitter (UART) according to the interface standard 
RS-232C developed by the Electronic Industries Asso- 
ciation (EAI) and is suitable to perform data communi- 
cations with the coaxial cable 11 in an asynchronous 
manner. To avoid collision that would otherwise occur 
when two or more of the interface units 22-30 simultane- 
ously transmit signals to the cable 1 1 , the interface unit 
22 is designed to transmit data only when the cable 1 1 
is not busy. To this end. the line potential of the coaxial 
cable 11 is applied to the minus input terminal of the 
comparator 79. to the plus input terminal of which is 
applied a reference voltage, the output of the compara- 
tor 79 being applied to the P00 terminal of the M37450 
microcomputer 77. As described later with reference to 
FIG. 6, the interface unit 22 is programmed such that 
data transmission toward the cable 1 1 is permitted only 
when the cable is not busy. Connected respectively to 
the input and output terminals RXD and TXD of the 
M37450 are a receiver 80 and a driver 81 of the trans- 
ceiver 78. The receiver 80 serves to shift the voltage 
level of ±13V of signals on the cable 1 1 to 0-5V so that 
signals applied to the RXD terminal can be processed 
by the M37450, while the driver 81 serves to level-shift 
the 0-5V output from the TXD terminal of the M37450 to 
±1 3V signals for transmission onto the coaxial cable 1 1 . 
Preferred examples of the receiver 80 and the driver 81 
are the Line Receiver HD75189 and the Line Driver 
HD75188. respectively, marketed by Hitachi Ltd., of 
Tokyo, Japan. 

The communications interface units 22-30 are pro- 
grammed generally to operate in such a manner as 
shown in the flowchart of FIG. 6. Referring to FIG. 6, 
each of the interface units 22-30 periodically checks the 



output from the corresponding microcomputer associ- 
ated with the corresponding household appliance 
(HHA) to see if a command requiring commencement of 
transmission (transmission commence command) is 

5 issued from the corresponding microcomputer (Step 
S101). In this regard, as described later with reference 
to FIGS. 21 , 26 and 33, a transmission commence com- 
mand will be issued, for example, from the microcom- 
puter 38. 42, 45, 48 or 55 associated with those 

to household appliances having the vital information 
measuring and monitoring function to the correspond- 
ing interface unit when the individuals recognition data 
such as weight, stature or displacement is derived. 
Upon detection of the transmission commence com- 

15 mand from the microcomputer 38, 42, 45, 48 or 55, the 
corresponding interface unit sets a timer for a predeter- 
mined time period (S102) and, as the time has elapsed 
(S103), checks at point S104 the output from the com- 
parator (e.g.. the comparator 79 of FIG. 5) to see if the 

20 coaxial cable 1 1 is busy. If the line is busy, then the timer 
is set again at S102. The purpose of decision S1 04 is to 
avoid collision of signals that would otherwise occur 
when a plurality of interface units commence transmis- 
sion of signals simultaneously. The set period of timer 

25 may vary from interface unit to interface unit so that dif- 
ferent interface units are discriminated in the order of 
priority. In that case, those interface units having shorter 
timer set period will make decision S104 more fre- 
quently than those having longer timer period so that 

30 the chance of commencing transmission will be given to 
the former units as soon as the line becomes free. 
When the line becomes free, the interface unit received 
the transmission commence command transmits data 
via its driver (e.g., the driver 81 of FIG. 5) to the coaxial 

35 cable 11 (S105). The foregoing transmission routine 
S101-S105 is carried out by the interface unit 22, 23, 
24, 25 or 27 corresponding to the microcomputer 38, 
42, 45, 48 or 55 when, for example, the individuals rec- 
ognition data is detected. 

40 As all the interface units 22-30 have their receiver 
(e.g., the receiver 80 of FIG. 5) connected to the coaxial 
cable 11, the signals sent at S101-S105 to the cable 11 
from any one of the interface unit will be received by all 
the other interface units including the interface unit 26 

45 for the controller 20. In addition, the interface unit that 
has just completed transmission S105 will be in a ready 
condition upon completion. All the interface units peri- 
odically check the transmission commence command 
(S101) and, in the absence of such command, check 

so the line to see if it is busy (S106). As the line becomes 
busy due to data transmission from any one interface 
unit, each of the other interface units reads the signals 
on the line (S107) to store the transmitted data in its 
buffer memory (S108). Upon completion of data trans- 

55 mission (S109), each interface unit determines if it is 
necessary to store the received data in the memory of 
corresponding microcomputer or personal computer 
(S110). If unnecessary, the buffer memory is cleared 
(S1 12) and. if necessary, the data is transferred to the 
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corresponding micro- or personal computer (S111) for 
storage in its memory (e.g., the RAM 73 of FIG. 5). 

The controller 20 is programmed to operate as 
shown in the flowchart of FIG. 7, in order to provide the 
centralized storage and control of the vital information s 
detected by respective testing and measuring devices 
associated with the household appliances as well as to 
furnish the testing and measuring instruments and the 
control devices of the household appliances with any 
vital information required for their operation. Referring to io 
FIG. 7, the controller 20 first determines at point S121 
whether the data stored in the memory 54 is to be sent 
to the coaxial cable 11. Decision S121 is intended to 
determine if any of the household appliances in the net- 
work requests the controller 20 to send data thereto and is 
may be made based on a request-to-send indicator flag 
carried in the signal frame transmitted from the interface 
units 22-25 and 27-30 onto the cable 1 1 . An exemplary 
serial data transmission format of such signal frame is 
illustrated in FIG. 8. As shown therein, the frame is 20 
headed by a 1 -bit indictor flag, with a flag "1" meaning, 
for example, that there is a request to send from any of 
the household appliances and with a flag "0" represent- 
ing that there is no such request. If by checking the 
request-to-send indicator flag it is determined that data 25 
transmission is requested, the controller 20 then identi- 
fies at S1 22 the particular household appliance request- 
ing transmission in accordance with an appliances 
identification number contained in the signal frame 
shown in FIG. 8 and recognizes at S123 the particular 30 
individual. If the signal frame sent from the interface unit 
of the appliance only contains the individuals recogni- 
tion parameter (e.g., weight, stature or displacement) 
but not the individuals identification number (ID), this 
individual recognition is done by retrieving from the 35 
memory 54 of the controller 20 the individuals recogni- 
tion data of all the members of the family and by com- 
paring it with the value of the individuals recognition 
parameter sent from the particular appliance. If other- 
wise the signal frame sent from the interface unit con- 40 
tains the individuals identification number (ID), 
individuals recognition at S123 is done based on the ID 
number. Then at S124 the controller 20 looks into a 
table including the listings shown in column VI of FIG. 3 
to see which kinds of data must be transferred to that 45 
particular appliance and sends at S125 the required 
data onto the coaxial cable 1 1 . The format of the signal 
frame transmitted from the controller 20 may be similar 
to that shown in FIG. 8, with the exception that the 
request-to-send indicator flag is made "0". If in the deci- so 
sion at S121 there is no request-to-send from any appli- 
ances, the controller 20 at S126 simply stores in the 
hard-disc memory 54 thereof the data conveyed from 
the appliances onto the cable 11. 

Referring to FIGS. 9-22, the water closet system 1 2 ss 
wilt be described in more detail. As described before, 
the toilet system 12 incorporates vital data monitoring 
functions of urinalysis, electrocardiography, sphyg- 
momanometry including pulse rate measurement, body 



fat content measurement and body weight detection. 

As shown in FIGS. 9-11, the toilet system 12 
includes a toilet stool 82, a swingable seat 83, a lid 84, 
and a rear housing 85 wherein a conventional cistern 86 
is disposed. The toilet system 1 2 is further provided with 
a pair of control boxes 87 and 88 serving also as the 
left-hand armrest and a right-hand armrest, respec- 
tively. The left-hand control box 87 is provided at its 
upper surface with the input device 40 and the LCD 41 
of the measuring and control system 31 and houses 
therein a control device and a warm water storage res- 
ervoir (not shown) of a built-in bidet system which is 
known as "Washier™". The right-hand control box 88 
stores therein the microcomputer 38 and a sonic sensor 
89, shown only in FIG. 19, which serves to detect urina- 
tion. The sonic sensor 89 may comprise a conventional 
electromagnetic pickup and the output thereof is for- 
warded to an A/D converter circuit of the microcomputer 
38 as shown in FIG. 19. 

A first weight detector 90 is arranged in front of the 
toilet stool 82 to passively detect the body weight of the 
user. As the user accesses the toilet system for urina- 
tion in a standing posture, the entire weight thereof is 
detected by the first detector 90. Further, as shown in 
FIG. 1 1 , the toilet seat 83 is provided with four pressure 
sensors 91 adapted to cooperate with the toilet stool 82 
to form the second weight detector. When the user is 
seated on the toilet seat 83, a substantial part of the 
body weight will be detected by the second detector 91 , 
while the first detector 90 will function to detect the 
remaining part. The output from these detectors 90 and 
91 are forwarded to the A/D circuit of the microcomputer 
38 for calculation of the body weight. It will be under- 
stood that whenever the water closet system 12 is 
used, detection of body weight is performed passively 
and automatically, without requiring positive instructions 
from the user. 

As illustrated in FIG. 10, the toilet seat 83 is pro- 
vided with a built-in sensor section 92 of the non- 
destructive body fat testing and measuring instrument. 
This instrument is designed to operate on the principle 
described in United States Patent No. 4,633,087 
granted to Rosenthal et al. and the sensor section 92 
thereof comprises a near infrared radiation emitting 
diode (IRED) 93 and a photosensor 94 schematically 
shown in FIG. 19. As shown in FIG. 19, the output of the 
photosensor 94 is applied to an analyzer microcom- 
puter 95. The measurement of body fat content is also 
performed passively and automatically as the user is 
seated on the toilet seat with his or her femoral region 
exposed to the sensor section 92. The IRED 93 emits 
near infrared radiation toward the exposed femoral 
region of the user, the intensity of reflected light being 
detected by the photosensor 94 for deriving the body fat 
percentage. 

The toilet system 12 is also provided with functions 
of electrocardiography, sphygmomanometry and pulse 
rate measurement. The electrocardiograph is designed 
to detect and record electrocardiogram according to the 
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second lead method wherein the potential difference 
between the right arm and the lower limbs is detected. 
To this end, the right-hand armrest 88 is provided with a 
first electrode 96 as shown in FIG. 10 to enable the user 
seated on the toilet seat to bring his or her right arm in 5 
contact with the electrode 96. The toilet seat 83 is pro- 
vided with second and third electrodes 97 and 98 in 
such a manner that the right and left femoral regions are 
brought in contact with the electrodes 97 and 98 as the 
user is seated on the toilet seat. The outputs of these 10 
electrodes 96-98 are fed to an analyzer microcomputer 
99 as shown in FIG. 19. It will be noted that although 
the second and third electrodes 97 and 98 are made in 
contact with the right and left lower limbs as a matter of 
corollary of the user being seated on the toilet seat it is 15 
nevertheless necessary for the user to intentionally 
position the right arm on the right-hand armrest 88 in 
contact with the first electrode 96 in order to have elec- 
trocardiogram recorded, so that some positive action by 
the user is required for the purposes of electrocardiog- 20 
raphy. Measurement of artery blood pressure and pulse 
rate is performed by a conventional digital sphygmoma- 
nometer operating on the principle of plethysmography. 
A measuring finger cuff 100 of the digital sphygmoma- 
nometer is disposed on the upper forward part of the 25 
right-hand armrest 88 and a control and drive of the 
sphygmomanometer is housed within the armrest 88 
serving as a control box. As is well known, sphygmoma- 
nometry and pulse rate measurement is effected while 
the user inserts the right index finger into the finger cuff 30 
100. Digital sphygmomanometers are available from 
various sources and, for the purposes of the present 
invention, the digital sphygmomanometer HEM801 mar- 
keted by Omron Corp., of Kyoto, Japan, may be suitably 
used. As shown in FIG. 19, output of the finger cuff sen- 35 
sor 100 is forwarded to the analyzer microcomputer 99. 
It will be noted that for sphygmomanometry and pulse 
rate measurement the user must insert his finger into 
the measuring cuff 100. Accordingly, positive interven- 
tion by the user is also required. 40 

The toilet system 12 is further provided with an 
automated assay apparatus for sampling and analyzing 
urine. The urinalysis apparatus is similar in principle to 
the urine sampling and assay apparatus described in 
the copending European patent application No. 45 
91 1 141 10.9 filed August 22, 1991 , and assigned to the 
assignee of the present invention, the disclosure of 
which is incorporated by reference herein. To briefly 
describe below with reference to FIGS. 9-19, the urinal- 
ysis apparatus 101 is arranged within the rear housing so 
85 of the toilet system 12. As best shown in FIG. 12, the 
toilet bowl 82 is formed with a small urine sampling cav- 
ity 102 which is adapted to sample a small quantity of 
urine as the user urinates. A conventional assay and 
testing sheet 103 as shown in FIG. 15 may be used for 55 
urinalysis. As shown, each testing sheet 103 may 
include a substrate of plastics on which are affixed a 
plurality of coloring patches 104 impregnated with differ- 
ent reagents capable of exhibiting coloring reaction with 



biological substances contained in urine to indicate the 
heath condition of the individual. The reagents may be 
selected such that glucose, albumin, urobilinogen and 
occult Wood, for example, are quantitatively determined. 

Generally, the urinalysis apparatus 101 is designed 
and programmed such that, upon sensing urination by 
the user based on the sound detected by the sonic sen- 
sor 89, the assay sheet 103 is automatically contacted 
with urine in the sampling cavity 102 to allow reagents 
impregnated in the patches to react with urine and is 
then transferred to an analyzer head 105 (FIGS. 14 and 
16-18) of the apparatus to determine the degree of 
coloring reaction for quantitative urinalysis. The testing 
sheet after analysis is automatically discarded into a 
trash 106 as shown in FIGS. 9 and 13. 

More specifically, as best shown in FIG. 12, the uri- 
nalysis apparatus 101 includes an inclined movable 
table 1 07 for positioning the testing sheet 1 03. The table 
107 is adapted for translations movement by a pinon- 
and-rack slider mechanism 109 driven by an electric 
motor 108 between a measuring position shown by the 
ghost line in FIG. 14 and a reference position indicated 
by the solid line and a stand-by position shown by the 
chain line. Each testing sheet 103 is supplied to the 
table 107 by an automatic sheet feeder 110 arranged at 
the rear housing 85 (FIG. 9) and having a casing 111 
wherein a stack of testing sheets 103 are stored as 
shown in FIG. 14. Testing sheets 103 in the stack are 
fed one by one along a sheet transfer path 1 1 4 onto the 
table 107 in response to rotation of a pickup roller 113 
driven by a stepping motor 112. The table 107 is pro- 
vided at the lower end thereof with a pair of positioning 
pins 1 1 5 to ensure that the testing sheet 103 dispensed 
from the feeder 1 1 0 is located in position on the table as 
shown in FIG. 12. 

As shown in FIGS. 12-14, handling of testing 
sheets 1 03 is carried out by a sheet transfer mechanism 
1 16 which includes a base 1 1 7 fixed on the toilet stool 
82 and to which a swingable carriage 1 18 is mounted for 
swinging movement about a vertical axis 1 1 9. As will be 
readily understood from FIGS. 12 and 13, the carriage 
is adapted to be swung for about 90° about the vertical 
axis 1 1 9 by a gear train 121 driven by a motor 1 20. The 
carriage 1 18 is provided with a slidable arm 124 raised 
and lowered by a belt-and-pulley arrangement 123 
driven by a motor 122, the arm 124 having a testing 
sheet clamping mechanism 127 operated by a solenoid 
125 through a wire 126. 

As a testing sheet 103 dispensed by the sheet 
feeder 110 is placed in position on the table 107, the 
sheet clamp 127 clamps the sheet 103 and the table 
107 is moved backward to allow the arm 124 to be low- 
ered to dip the testing sheet into the urine pod sampled 
in the sampling cavity 102. Ihe arm 124 is then raised 
and the table 107 is moved forward. Thereafter the 
clamp 127 is released to allow the testing sheet to be 
positioned again on the table 107. Then the table 107 is 
moved further fbrwardly as shown in FIG. 16 until the 
table is in contact with the analyzer head 105 thereby to 
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form a dark room or camera 128 as shown in FIG. 17 
wherein urinalysis is conducted by irradiating light from 
a series of light emitting diodes (LED) 129 in the ana- 
lyzer head 105 to respective reagent patches 104 and 
by sensing the amount of reflected light by photosen- 5 
sons 130 to determine the intensity of coloring reaction 
of reagents. The output of the photosensors 130 is fed 
to the analyzer microcomputer 95 for urinalysis. 

Referring next to the flowcharts of FIGS. 20-22 
showing the operation of the microcomputer 38 of the 10 
toilet system 1 2, description will be made as to how the 
vital information is acquired by the testing and measur- 
ing devices associated with the toilet system 12 and 
how the resulting data is transmitted. 

Referring to the flowchart of FIG. 20, as the weight is 
of the user is sensed at S131 according to the signals 
from the first weight detector 90 and/or the second sen- 
sors 91 in response to the use of the water closet 12, 
the microcomputer 38 performs at S132 measurement 
of body weight and transmission and reception of infor- 20 
mation. 

This step S132 of weight measurement and infor- 
mation transmission and reception is shown in more 
detail in FIG. 21 as a subroutine. As shown therein, the 
microcomputer 38 inputs analog signals from the detec- 25 
tor 90 and/or sensors 91 (S151), converts the analog 
signals to digital signals (S152) and derives an average 
value (S153), whereupon the value is stored once in the 
memory 73 (S154). Then the microcomputer 38 sends 
a transmission commence command to the interface 30 
unit 22 (S155) to cause it to perform data communica- 
tion (S156). 

Data communication at S1 56 is a series of commu- 
nications carried out between the interface unit (IFU) 22 
of the microcomputer 38 and the interface unit (IFU) 26 35 
of the controller 20 via the coaxial cable 1 1 and is per- 
formed in the following manner. Thus, as described 
before with reference to FIG. 6, upon receipt of the 
transmission commence command from the microcom- 
puter 38, the IFU 22 sends at S101-105 to the cable 1 1 40 
the weight value in the memory 73, headed by a 
request-to-send command, the appliances ID number 
and the kind of data (weight, in this case) as shown in 
the serial data transmission format of FIG. 8. The indi- 
viduals ID number need not necessarily be included in 45 
the signal frame transmitted at this time. 

Responsive to transmission from the IFU 22, the 
IFU 26 of the controller 20 performs data reception rou- 
tine (S106-1 1 1 of FIG. 6), causing the received data to 
be stored in the RAM of the controller 20. The controller so 
20 then determines and recognizes the particular appli- 
ance and the particular individual (S1 22-123) and looks 
up the table of FIG. 3 (S124) to see which data must be 
sent to the toilet system 12. as descrfoed before with 
reference to the flowchart of FIG. 7. As the data which 55 
the controller 20 must furnish the toilet system 12 are 
those concerning the stature and sexuality of the indi- 
vidual as shown in column VI of FIG. 3, the controller 20 
sends these required data to the coaxial cable 1 1 , along 



with the appliances ID number and individuals ID 
number (S1 25). For this purpose, the IFU 26 of the con- 
troller 20 carries out the data transmission routine 
S101-105 shown in the flowchart of FIG. 6. 

During transmission from the IFU 26 of the control- 
ler 20, the IFU 22 of the microcomputer 38 performs the 
data reception routine S106-1 11 of FIG. 6, causing the 
information received from the controller 20 (i.e., individ- 
uals ID number, the stature and sexuality of the individ- 
ual) to be stored in the RAM of the microcomputer 38 
(S157). 

Referring again to the flowchart of FIG. 20, after 
acquiring the necessary information from the controller 
20 in the foregoing manner, the microcomputer 38 of the 
toilet system 12 determines at S133 if the sonic sensor 
89 has sensed a sound of urination within one minute 
from body weight detection. If the sound has been 
detected, the microcomputer 38 awaits until the sound 
is discontinued (S1 34) and then determines if the sound 
has been sensed for the first time ($135). This is to dis- 
criminate the sound of urination from any other sound 
that might be caused by flushing water. If the sound has 
been detected for the first time, the microcomputer 38 
judges occurrence of urination and performs urinalysis 
at S136. If, otherwise, sound has not been detected 
within one minute from weight sensing, it is determined 
that the toilet system 12 is operated for purposes other 
than urination and urinalysis will not be conducted. 

To describe the detail of urinalysis (S136) with ref- 
erence to the flowchart of FIG. 22, as termination of uri- 
nation is detected at S135 of FIG. 20, the 
microcomputer 38 signals the stepping motor 1 12 of the 
testing sheet feeder to rotate for a predetermined angle 
to cause a testing sheet 103 to be delivered onto the 
table 107 ($161). Then the table motor 108 is driven at 

5162 to move the table 107 forward until it reaches the 
measuring position shown by the ghost line in FIG. 14, 
whereupon preliminary measurement is effected at 

5163 to detect the initial color of reagents of the testing 
sheet prior to coloring reaction. The obtained data is 
stored in the memory of the analyzer computer 95 for 
use in subsequent urinalysis. Then, at S164 the table 
107 is moved back to the reference position shown by 
the solid line in FIG. 14 and, after driving the arm motor 
122 to lower the arm 124 at S165, the solenoid 125 is 
energized at S1 66 to clamp the testing sheet by the 
clamp 127. Then at S167 the arm 124 is raised and at 
S168 the table 107 is moved further backward to the 
stand-by position shown by the chain line in FIG. 14, 
whereupon the arm 124 is lowered (S169) to dip the 
testing sheet 103 into urine in the sampling cavity 102 
(S170) formed on the toilet bowl. Thereafter, the arm is 
raised (S1 71) and the table moved forward to the refer- 
ence position (S172). Upon releasing the damp 127 at 
S173, the testing sheet will be placed in position on the 
table 107. The table is again moved forward to the 
measuring position wherein it is brought in contact with 
the analyzer head 1 05 (S 1 74) . After a lapse of predeter- 
mined time required for allowing the reagents to 
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undergo proper degree of coloring reaction, urinalysis is 
conducted at S175 by detecting the change in color of 
reagents by the LED'es 129 and sensors 130. After 
causing the analyzer computer 95 to output the result- 
ant data (S176), the table is moved backward (S177) $ 
and the arm is then lowered (S1 78) to permit the clamp 
to hold the testing sheet (S179). The arm is then raised 
(S180) and the table moved back to the stand-by posi- 
tion ($181). Then at S182 the carriage motor 120 is 
driven to swing the carriage 1 18 to the position shown in w 
FIG. 9, after which the clamp 127 is released to allow 
the testing sheet after urinalysis to be discarded in the 
trash 106 (S183). Finally, the carriage is returned to its 
initial position (S184) and the table 107 is moved for- 
ward to the reference position (S1 85), so as to be ready 15 
for subsequent urinalysis. 

Referring again to FIG. 20, after the urinalysis rou- 
tine (S136) is completed in the foregoing manner, a 
decision is made at S1 37 based on the signals from the 
pressure sensors 91 to see if the user is seated on the 20 
toilet seat. If seated, the sensor section 92 is operated 
to perform a non-destructive measurement of the body 
fat and the analyzer computer 95 is operated to derive 
the body fat content (S138). Preferably, computation of 
the body fat percentage is carried out by taking into 25 
account the stature and sexuality data acquired from 
the controller 20 and by following the estimation formula 
described in the article "Estimation of Body Fat by Near 
Infrared Spectroscopic Techniques", Sawai et al. Sci- 
ence of Physical Strength, vol. 39, No. 3, June 1990, 30 
155-163. 

Upon completion of the body fat measurement 
(S138), a determination is made at S139 to check if the 
user has engaged the finger into the measuring finger 
cuff 100 of the digital sphygmomanometer within one 35 
minute from detection of seating, tf the finger is 
detected, measurement of the artery blood pressure 
and pulse rate is performed (S140). Since during sphyg- 
momanometry the right arm of the individual is posi- 
tively kept in contact with the first electrode 96 on the 40 
armrest 88, electrocardiogram may also be detected 
according to the second lead method based on the out- 
put from the first electrode 96 in conjunction with the 
outputs from the second and third electrodes 97 and 98. 

Thereafter, a decision is made at S 1 41 to see if any 45 
vital data has been derived as a result of the foregoing 
weight measurement, urinalysis, body fat measure- 
ment, sphyg mo manometry including pulse rate meas- 
urement, and/or electrocardiography. If it has, the data 
is displayed at S142 on the LCD 41 and the microcom- so 
puter 38 causes at S143 the IFU 22 to transmit the data 
to the cable 1 1 . The IFU 26 of the controller 20 receives 
the data from the microcomputer 38 and stores it in the 
memory 54. 

In this manner, the vital data on body weight, urinal ss 
constituents and body fat percentage of the individual is 
passively monitored and obtained in response to the 
use of the toilet system 1 2 and is automatically stored in 
the memory of the controller 20. If the user is seated 



with his or her finger positively inserted into the measur- 
ing finger cuff 100, the vital data on artery blood pres- 
sure, pulse rate and electrocardiogram will additionally 
be acquired and stored in the memory. 

Referring next to FIGS. 23-27, the bed 13 of the 
network system will be described. In the embodiment 
shown, the bed 13 is adapted to measure the stature of 
the user, as the individuals recognition parameter, by 
detecting the temperature distribution on the bed as well 
as to measure the basal body temperature as the vital 
information. As shown in FIG. 23, the bed 13 incorpo- 
rates a matrix of thermistors arranged within a mattress 
140 and including, for example, twenty arrays 141 of 
thermistors. To ensure accurate measurement of the 
stature with fewer number of thermistor arrays, it is pref- 
erable to arrange the thermistor matrix such that the 
arrays 141 are sparse in the central part of the bed 13 
and are dense in the peripheral part thereof. As the 
arrays 1 41 in the matrix may be identical with each other 
in arrangement, only one of them will be described with 
reference to FIG. 24. As shown therein, each thermistor 
array 141 comprises a plurality of thermistors 142 num- 
bering, for example, eight in total. Each thermistor 142 
has an end connected to a resistor 143 to which a refer- 
ence voltage is applied and the other end grounded. 
The voltage level at the junction between the thermistor 
142 and the resistor 143 is input via a multiplexer 144 
into the microcomputer 42. To this end, the microcom- 
puter 42 addresses the multiplexer 144 through a 4-bit 
address bus 145 to read the junction voltage in 
sequence. As the resistance of the thermistor 142 and, 
hence, the voltage at the junction vary in accordance 
with the temperature, it is possible to detect the temper- 
ature at a point in the matrix at which each thermistor is 
placed. Preferably, the arrays 141 of the thermistors 142 
and associated lead lines only are arranged within the 
mattress 140, with the resistors 143, multiplexer 144, 
microcomputer 42 and IFU 23 being arranged in a con- 
trol box 1 46 disposed aside of the bed 1 3. 

Measurement of the stature and body temperature 
according to the bed 13 as well as transmission of 
derived vital data will be described with reference to the 
flowcharts of FIGS. 25-27 showing the operation of the 
microcomputer 42. As shown in FIG. 25, the microcom- 
puter 42 measures the stature of the user to cause the 
data to be transferred to the controller 20 (S191) and 
then detects the body temperature (S192) for transmis- 
sion to the controller 20 (S193). The subroutines of stat- 
ure and temperature measurements are shown, 
respectively, in FIGS. 26 and 27. 

Referring to FIG. 26, the microcomputer 42 period- 
ically checks at S201 all the thermistors 142 sequen- 
tially to detect the minimum temperature in the 
thermistor matrix and determines at S202 rf any point in 
the matrix is subjected to a temperature higher than the 
minimum temperature, tf the temperature of any point is 
raised, it is judged that the bed 13 is now in use and the 
microcomputer 42 then detects the arrays which are 
warmed (S203). Then the maximum longitudinal dis- 
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tance between the warmed arrays is measured (S204) 
to derive the stature of the user (S205). Because any 
points in the thermistor matrix in thermal contact with 
the user are warmed by the heat of the user lying on the 
bed and since the maximum distance between the 5 
warmed arrays is proportional to the stature of the indi- 
vidual, it is possible to estimate the stature by detecting 
the maximum distance. By arranging the arrays 141 
dense in the peripheral part of the bed as described 
hereinbefore, the stature may be detected for each w 
increment of 2 cm. The microcomputer 42 temporally 
stores the acquired stature data in the memory ($206) 
and sends a transmission commence command to the 
IFU 23 (S207) to cause the IFU 23 to perform the data 
transmission routine S101-105 shown in the flowchart 75 
of FIG. 6 to transmit the stature data onto the coaxial 
cable 11 (S208). Since the bed 13 does not require 
transfer of data from the controller 20 as will be under- 
stood from column VI of the table of FIG. 3, the control- 
ler 20 transmits only the appliances ID number and the 20 
individuals ID number to the cable 11. The microcom- 
puter 42 then stores in the memory thereof the informa- 
tion received via the IFU 23 of the bed (S209). 

Referring to FIG. 27, in the body temperature 
measuring routine, the microcomputer 42 detects the 2s 
maximum temperature in the thermistor matrix (S21 1), 
temporally stores the resulting data in the RAM (S212) 
and awaits for 10 minutes (S213). After a lapse of 10 
minutes, the maximum temperature is again measured 
(S21 4) and is compared with the maximum temperature 30 
of previous measurement (S215) to determine if the 
maximum temperature has been lowered during the 
past 10 minutes (S216). In the absence of temperature 
lowering, the temperature data is renewed at S218. If a 
temperature decline has occurred within 10 minutes, it 35 
is judged that the user now awoke has left the bed 13 
and the temperature detected 10 minutes before is 
determined as being the basal body temperature 
(S217). The vital data thus obtained is transferred to the 
controller 20 (see S193 of FIG. 25) for storage in the 40 
memory thereof. In this manner, the basal body temper- 
ature of the bed user is passively measured in response 
to the use and the derived temperature data is automat- 
ically stored in the controller 20. 

Referring next to FIGS. 28-36, the bath system 14 45 
and the associated equipments will be described. Gen- 
erally, the bath system 14 is adapted to passively 
detect, as the useful vital information, the R-R interval of 
electrocardiogram that is believed to represent the 
degree of mental stress of human and is further so 
designed to provide the bather with massage as well as 
to control the bath temperature for the purposes of 
health care. 

As shown in FIG. 28, the bath system 1 4 includes a 
bath tub 1 50 equipped with a jet blow system capable of 55 
generating jet streams of water in the tub. The jet blow 
system is conventional and is intended to give massag- 
ing effect to the bather. An example of the jet blow sys- 
tem is "Blow Bath 1 **" marketed by the assignee of the 



present invention. The jet blow system is adapted to cir- 
culate hot water in the tub through a pipe 151 to a pump 
unit 1 52 which pressurizes water to flow through a pipe 
1 53 to a plurality, say four, of ejector nozzle units 1 54 
wherein air bubbles are admixed to water flow to form 
jets of frothed water which are then injected into the tub. 
Each nozzle unit 1 54 comprises a solenoid valve which 
is designed to control the flow rate of air drawn from an 
air inlet 155 through an air pipe 156 for the purpose of 
aeration. As shown in FIG. 29, solenoids 157 of the 
solenoid valves of the nozzle units 1 54 and a motor 1 58 
of the pump unit 152 are controlled by the microcom- 
puter 45 which is arranged within a control box 159 fixed 
on the bath room wall. The control box 1 59 is provided 
with a manual input device 160 for use in manually set- 
ting the bathing conditions. Hot water in the tub is also 
circulated via a pair of circulating pipes 161 through a 
conventional gas-burning boiler 162. As shown in FIG. 
29, the boiler 162 is provided with gas control unit 163 
for controlling the flow rate of gas supplied to the burner 
and with an air control unit 164 for controlling the flow 
rate of combustion air so that the temperature of hot 
water circulated through the bath tub is regulated by the 
microcomputer 45. The moisture content of the bath 
room is controlled by a conventional mist spray system. 
To this end, a mist spray nozzle 165 is mounted oh the 
bath room wall as shown in FIG. 28 and is adapted to 
spray hot water pumped by a pump 1 66 through a sup- 
ply pipe 167 having a heater 167 A. The pump 166 has 
a motor 168 which is also controlled by the microcom- 
puter 45 as shown in FIG. 29. 

The boiler 162 is provided with a water level sensor 
1 70 so as to detect the displacement of the body of the 
bather. Further, the circulation pipe 161 is provided with 
a pressure sensor 171 for sensing the presence or 
absence of the bather in the bath tub based on the pres- 
sure variation. Additionally, a photoelectric sensor 172 
is provided on the bath room wall to detect the user in 
the bath room. The signals from these sensors 1 70-1 72 
are forwarded to the microcomputer 45. Further, the 
bath tub 1 50 is provided at the lateral walls thereof with 
four electrodes 173 of electrocardiograph, the output of 
which is applied to the microcomputer 45. 

Operation of the bath system 14 and the related 
measuring and control devices having the health care 
functions will be described with reference to FIGS. 30- 
36. Referring first to the flowchart of FIGS. 30 and 31 , 
the microcomputer 45 periodically checks at S221 the 
signals from the bath room scale 21 (FIG. 2) to see if a 
bather is detected at the entrance to the bath room. 
Even though the weight is not detected at the entrance, 
the photoelectric sensor 172 is cyclically checked at 
S224 to detect the bather who bypassed the scale 21 to 
enter the bath room. If the scale 21 has delected the 
weight of the bather, the microcomputer 45 then per- 
forms at S222 the weight measurement and information 
communication routine similar to steps S151-157 
described before with reference to the flowchart of FIG. 
21 , thereby to receive from the controller 20 the data as 



14 



27 



EP0 558 975 B1 



28 



shown in column VI of the table of FIG. 3, and thereafter 
presets the bath room conditions at S223. Presetting of 
the bath room conditions may be carried out, for exam- 
ple, as shown in the flowchart of FIG. 32. Thus, consist- 
ently with the data received from the controller 20 and 5 
including the body fat content of the bather and the 
amount of exercise representing the amount of perspi- 
ration during exercise with the ergometer 15, the control 
units 163 and 164 of the boiler is operated so as to 
establish a proper bath temperature (S251), the mist w 
spray system 165/166 is turned on (S252), the intensity 
of jet blow by the pump unit 152 is determined (S253), 
and the degree of aeration at the nozzle units 154 is set 
(S254). The intensity of jet blow may be determined in 
accordance with the R-R interval of electrocardiogram 75 
detected in the previous measurement and the amount 
of exercise in such a manner that the massaging effect 
is increased in proportion to the degree of mental and 
physical exhaustion. 

After preset of the bath room conditions, the photo- 20 
electric sensor 172 is checked to see if the bather has 
entered the bath room (S224). If nobody is detected, a 
timer is set (S225) to await for a predetermined time (S- 
226-227). In the absence of detection of the bather after 
a lapse of predetermined time from weight detection by 25 
the scale 21, it is determined that use of the bath room 
is not intended so that the bath room condition preset is 
cancelled (S228). If the bather in the bath room is 
detected, then at S229 it is determined rf condition pre- 
set by the manual input device 160 is selected. If it is, 30 
the bath room conditions according to manual input is 
preset in preference (S230). Then the signals from the 
water level sensor 1 70 is checked to detect the initial 
level of hot water in the tub (S231) and the result is 
stored in the memory (S232). The signals from the pres- 35 
sure sensor 171 is then monitored to see if a change in 
the water pressure has occurred (S233). If pressure 
variation is detected, it is judged that the bather has now 
entered the bath tub and the measurement of displace- 
ment is performed (S234). 40 

The displacement measurement routine S234 is 
carried out as shewn in more detail in the flowchart of 
FIG. 33. Similar to the body weight measurement rou- 
tine described before with reference to FIG. 21, the 
measurement routine S234 is intended to detect, as the 45 
individuals recognition parameter, the volumetric dis- 
placement of the body of the bather for transmission to 
the controller 20 and to receive therefrom necessary 
data required for the measuring and control devices 
associated with the bath system 14. Referring to FIG. so 
33. the microcomputer 45 inputs analog signals from 
the level sensor 1 70 (S261 ), converts the analog signals 
to digital signals (S262), calculates the average level 
(S263) and temporally stores the resulting data in the 
memory (S264). Then the displacement, which is the 55 
volume of water displaced by the bather entered into the 
tub, is derived at S265 by comparing the initial level 
detected at S231 with the average level calculated at 
S263. Similar to the weight measurement routine 



described with reference to FIG. 21 , the microcomputer 
45 sends a transmission commence command to the 
IFU 24 (S266) to cause it to perform data communica- 
tion (S267) and stores the data received from the con- 
troller 20 in its memory (S268). As will be apparent from 
column VI of the table of FIG. 3, the controller 20 sup- 
plies information concerning the body fat percentage, 
artery Wood pressure and pulse rate, amount of exer- 
cise and R-R interval of cardiogram detected during 
previous measurement 

As the displacement measuring routine (S234) is 
completed, a determination is made as to if the bath 
room conditions has already been preset (S235). Since 
the bath room conditions presetting at S223 would not 
have been effected when the bather entered the bath 
room by striding over the scale 21 situated at the 
entrance, presetting is done at S236. Then the aeration 
nozzle units 154 and the pump of the jet blow system 
are operated (S237-238) and the R-R interval of electro- 
cardiogram is measured (S239). 

Measurement of the R-R interval of electrocardio- 
gram (S239) is effected as shown in the flowchart of 
FIG. 34. First, the microcomputer 45 monitors the out- 
put from the electrodes 173 of electrocardiograph to 
detect the R-R interval of electrocardiogram (S271). As 
shown schematically in FIG. 35, the R-pulse of electro- 
cardiogram exhibits a salient peak and, for this reason, 
can be adequately detected by the electrodes 173 
affixed to the bath tub 150. It is known that the interval 
between adjacent R-pulses is related to the mental 
stress of human. It is believed that, in the histogram as 
shown in the graph of FIG. 36, the degree of mental 
stress is high when the width of deviation value is nar- 
row, while a person is relaxed when the width is wide. 
The measurement of the R-R interval is carried out for 
100 pulses (S272) and the resulting data is stored in the 
memory (S273). Then the data is statistically processed 
to derive the histogram shown in FIG. 36 (S274) and, by 
comparing with a standard pattern (S275), the degree 
of mental stress is determined (S276). The results are 
displayed on the LCD 47 (S277) and are transmitted to 
the controller 20 (S278). 

After the R-R interval of electrocardiogram is meas- 
ured in the this manner, the bath room conditions are 
modified at S240 in accordance with the newty acquired 
data to alter the intensity of jet blow and other conditions 
such that the degree of massaging effect is commensu- 
rate with the degree of fatigue of the bather. In this man- 
ner, a high degree of health care is performed thereby 
providing an accelerated recovery from exhaustion. The 
microcomputer 45 periodically checks the signals from 
the level sensor 170 to see if the water level resumes 
the initial value (S241) and repeats measurement of R- 
R interval and resetting of the bath room conditions 
unless initial level is sensed. As the level returns to the 
initial level, it is judged that the bather has left the bath 
tub, so that the jet blow system is turned off (S242). 
When the photoelectric sensor 172 no longer senses 
the presence of bather in the bath room (S243). the 
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microcomputer 45 turns off the mist sprayer (S244). 

Referring to FIG. 37, the ergometer 15 is generally 
used in conjunction with indoor exercise for the mainte- 
nance of health and for the measurement of the physical 
strength of individuaJs. In the illustrated embodiment, 5 
however, the ergometer is further adapted to measure 
the artery Wood pressure, pulse rate and the body 
weight for use as the vital information and to detect the 
body weight for use as the individuals recognition 
parameter. Detection of weight is carried out passively. 10 
The ergometer 1 5 is further designed such that the load 
of exercise is controlled in accordance with the vital 
information received from the controller 20 as well as 
the information acquired by itself. In the embodiment 
shown, the ergometer 15 is adapted to vary the load of is 
exercise based on the body fat content detected by the 
toilet system 12 and transmitted from the controller 20. 

To this end, the ergometer 1 5 has at its base a built- 
in weight detector 180 for detecting the user's weight as 
the individuals recognition parameter as well as the vital 20 
information. The microcomputer 48 and a control unit of 
a digital sphygmomanometer are arranged in a control 
box 182 mounted to a handle 181. A measuring finger 
cuff 183 of the sphygmomanometer is detachably 
affixed to the handle 1 81 to permit the user to wear it for 25 
monitoring of the artery blood pressure and pulse rate 
during exercise. Preferably, the digital sphygmomanom- 
eter HEM801 described before may also be used in the 
ergometer 15. The control box 182 is provided with the 
LCD 50 adapted to display the blood pressure and pulse 30 
rate during exercise. The control box 182 is also pro- 
vided with a conventional manual input switches, not 
shown, in order to permit the user to select a predeter- 
mined simplified exercise program at its option. 

The ergometer 1 5 is designed to simulate a bicycle 35 
and has a pedalled crank 184 to rotate a wheel 186 
through a belt drive 185. The wheel 186 is in contact 
with a rotatable friction roller 187, the contact pressure 
of which is controlled by a linear DC motor 188 to vary 
the rotational frictional resistance against the wheel 1 86 40 
thereby to control the load of exercise. To this end, a 
forked support 189 rotataWy supporting the friction 
roller 187 is connected to the output shaft of the linear 
DC motor 188 in such a manner that by rotating the DC 
motor 188 in one direction the frictional resistance 45 
applied to the rotary wheel 186 is increased, and vise 
versa. The linear DC motor 188 is powered by a driver 
circuit 190 which is controlled by the microcomputer 48. 
An example of the driver circuit 190 is shown in FIG. 38. 
The driver circuit 190 is of a well known arrangement so 
and is designed such that the motor 188 is rotated in the 
forward direction by application of a voltage to the first 
terminal 1 91 but is rotated in the reverse direction as the 
voltage is applied to the second terminal 192, as shown 
in FIG. 39. The DC motor 188 may be controlled, for 55 
example, in such a manner that the total amount of exer- 
cise which is the product of imposed frictional load mul- 
tiplied by time is linearly increased in proportion to the 
body fat percentage of the user as illustrated in FIG. 40. 



Function of the ergometer 15 will be described in 
conjunction with operation of the microcomputer 48 
thereof shown in the flowchart of FIG. 41 . As the weight 
detector 180 senses the user (S281), the weight meas- 
urement and information communication routine (S282) 
is carried out in a manner similar to the body weight 
measurement routine (S1 51 - 1 57) described before with 
reference to FIG. 21 . Thus, upon receipt of the detected 
body weight data from the ergometer 15, the controller 
20 identifies the appliance and the individual (see S122- 
123 of FIG. 7) and looks up column VI of the table of 
FIG. 3 to furnish the ergometer 15 with the vital data 
concerning the body fat content, artery blood pressure 
and pulse rate, and basal body temperature of the par- 
ticular individual. The body fat data transmitted to the 
ergometer 15 is the one that was passively detected by 
the toilet system 1 2 as described before, while the basal 
body temperature is the one that was also passively 
measured by the bed system 13. After receiving the 
data, the microcomputer 48 determines at S283 rf the 
predetermined simplified exercise program according to 
the manual input switches of the control box 182 is 
selected and, if so, then sets a load of exercise dictated 
by the simplified program menu (S286). The simplified 
program menu may be such that one of predetermined 
three different levels of frictional load, say, heavy, mod- 
erate and light, can be selected at the option of the user 
to permit the user to exercise against the selected invar- 
iable load. If the simplified exercise program is not 
selected, the microcomputer 48 determines exercise 
program depending on the nature of the vital informa- 
tion received from the controller 20 (S284) and sets the 
frictional load and duration of exercise ($285). Determi- 
nation of the exercise program may be made, for exam- 
ple, such that, in the case of exercise by a hypertensive 
user, the pulse rate during exercise does not exceed 
one and a half of normal pulse rate. The load of exercise 
(S285) may be set according to the body fat percentage 
as described before with reference to FIG. 40. The 
microcomputer 48 then determines whether the pedal is 
cranked within five minutes from weight detection 
(S287) and, if not cranked, skips to S297 to clear mem- 
ory and terminate the main routine. If cranking of the 
pedal is detected, the artery blood pressure and pulse 
rate are measured based on the signals from the meas- 
uring cuff 183 (S288) and the resulting data is displayed 
for the user on the LCD 50 in a real time fashion (S289). 
The load of exercise is modified in accordance with the 
detected artery blood pressure and pulse rate (S290). 
The microcomputer 48 cyclically monitors the time to 
see if the preset duration of exercise has elapsed 
(S291) and repeats the blood pressure and pulse rate 
measurement (S288) and load modification (S290) until 
the preset duration elapses. Upon lapse of time, an indi- 
cation to that extent is displayed on the LCD50 (S292) 
and the amount of exercise (i.e., load multiplied by dura- 
tion of exercise) and the pulse rate are temporally 
stored in the memory (S293). Then a transmission com- 
mence command is forwarded to the IFU 25 (S294) to 
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cause it to commence communication with the IFU 26 of 
the controller 20 (S295). Communication at S295 is per- 
formed in a manner similar to that described before in 
conjunction with the communication routine (S156) of 
the IFU 22 of the toilet system 1 2 with reference to FIG. 5 
21. As a result, the body weight, amount of exercise, 
artery blood pressure and pulse rate measured and 
detected at the ergometer 15 are stored as the vital 
information in the memory of the controller 20. The 
microcomputer 48 thereafter causes the final data (the w 
amount of exercise and the pulse rate) to be displayed 
on the LCD 50 (S296) and clears its memory (S297). 

In this manner, the ergometer 15 is operated to ini- 
tially select the program of exercise in accordance with 
the vital information obtained at the other household is 
appliances, such as the body fat content and artery 
blood pressure measured at the toilet system or the 
body temperature detected at the bed, and is adapted to 
control and modify during exercise the initial conditions 
based on the pulse rate measured in a real time fashion 20 
at the ergometer. 

In FIG. 42, there is shown an easy chair 16 which 
may be suitably used in the networked health care sys- 
tem of the invention. The easy chair 16 may be made by 
modifying the chair "Refresh-1 " available on the market 25 
from Body Sonic Co., Ltd., of Tokyo, Japan, and incor- 
porating a plurality of built-in vibratory transducers 201 
driven by an audio system 200 to produce low fre- 
quency vibrations for providing massaging effect. 

For the purposes of the present invention, the main 30 
body 202 of the chair 16 is mounted on a weight detec- 
tor 203 to measure the body weight of the user pas- 
sively in response to the user sitting on the chair. The 
output of the weight detector 203 is sent to the micro- 
computer 55. One of armrests 204 is provided with a 35 
measuring electrode of electrocardiograph so that the 
right arm of the user is brought in contact therewith. 
Footrest 206 is provided with a reference electrode 207 
and a measuring electrode 208 to ensure that the right 
and left lower limbs of the user are contacted therewith, 40 
respectively. The outputs of these electrodes are for- 
warded to the microcomputer 55 for electrocardiogra- 
phy according to the second lead method. The armrest 
204 is also provided with the LCD 57 and a measuring 
finger cuff 209 of a conventional digital sphygmoma- 45 
nometer of the class mentioned before. The control unit 
of the sphygmomanometer, the microcomputer 55 and 
the IFU 27 are disposed in a control box 210 arranged 
in the weight detector, with the control unit of the sphyg- 
momanometer being connected to the microcomputer so 
55. The microcomputer 55, in turn, is operatively con- 
nected to the audio system 200 to control the degree of 
massaging effect provided by the transducers 201 . 

Operation of the easy chair 16 will be described 
with reference to the flowchart of FIG. 43. As the weight ss 
detector 203 senses the weight of the user (S301). the 
weight measurement and information communication 
routine (S302) is carried out in a manner similar to steps 
S151-157 described hereinbefore with reference to the 



flowchart of FIG. 21. Upon receiving the body weight 
data from the easy chair 16, the controller 20 recog- 
nizes the particular appliance and the particular individ- 
ual (S1 22-1 23 of FIG. 7) and looks up column VI of FIG. 
3 to furnish the easy chair 16 with the data relating to 
the R-R interval of electrocardiogram of the particular 
individual. The R-R interval data transmitted to the easy 
chair 1 6 is the one which has been detected by the bath 
system 14 and stored in the controller 20 as described 
before. As the R-R interval of electrocardiogram repre- 
sents the degree of mental stress as referred-to before, 
the microcomputer 55 sets the level of vibration of vibra- 
tory transducers 201 based on the R-R interval data 
(S303). Then the microcomputer 55 checks the signals 
from the cuff 209 to see if the user has worn the meas- 
uring cuff (S304). In this regard, it will be noted that, in 
the easy chair 16 also, the user must wear the finger 
cuff 209 in order to enable measurement of artery blood 
pressure, whereby a positive intervention is required on 
the part of the user. Furthermore, even though the arm 
of the user will necessarily be brought in contact with 
the measuring electrode 205 as a result of the user 
engaging the finger thereof into the cuff 209, other elec- 
trodes 207 and 208 must intentionally be engaged with 
the lower limbs. This can be made relatively readily 
when the user wears a bathrobe. If the user does not 
engage the cuff 209, the microcomputer 55 skips to 
S3 10. If the cuff is engaged, the microcomputer 55 
operates the electrocardiograph (S305), adjusts the 
vibration level of the transducers 201 according to the 
newly measured R-R interval (S306), permits artery 
blood pressure measurement (S307), displays the 
resulting data on the LCD 57, and transfers the data to 
the controller 20 (S309). Then the microcomputer 55 
checks the audio system 200 to determine if the switch 
thereof is turned on (S310) and, rf this is the case, oper- 
ates the audio system (S311). The microcomputer 55 
monitors the output of the weight detector 203 (S312) 
and repeats the foregoing measurement and control 
S304-311 as long as the weight is detected. As the 
weight is no longer sensed, it is judged that the use of 
the easy chair 1 6 is terminated so that the audio system 
200 is turned off (S31 3). 

FIG. 44 illustrates the menu processor 17 as 
installed in a kitchen of the residence. As shown in FIG. 
4, the menu processor 17 may comprise a general pur- 
pose digital personal computer 58 having the keyboard 
59 and the CRT 61 and loaded with the conventional 
menu processing and formulation program available on 
the market The data base forming part of the program 
is stored in the hard-disc drive 60. 

Referring to the flowchart of FIG. 45 wherein oper- 
ation of the computer 58 is shown, function of the menu 
processor 1 7 will be described. As a switch for the menu 
processor 17 is turned on (S321), a transmission com- 
mence command is sent to the IFU 28 (S322) to cause 
it to perform data communication (S323) with the con- 
troller 20 via the coaxial cable 1 1 as described before. 
Data communication is carried out such that the ID 
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number of the individual for which menu is to be pro- 
vided is transmitted from the IFU 28 of the menu proc- 
essor 17 to the controller 20, which sends back to the 
menu processor 17 the vital information as indicated in 
column VI of the table of FIG. 3 relative to the subject s 
individual. As described before, the data of urinalysis 
and body fat content will be the one detected by the toi- 
let system 1 2, with the amount of exercise being the one 
derived by the ergometer 15. The computer 58 stores 
the data received from the controller 20 in the memory 10 
thereof (S324), selects a proper menu (S325) and 
cause the menu displayed on the CRT 61 (S326). If the 
operator prefers a menu other than the displayed 
(S327), selection and display are repeated insofar as 
the operator desires (S328). The menu forming program 15 
may be programmed in such a manner that, in the case 
of a diabetic individual, for example, a series of menu 
suitable for the alimentary therapy of diabetes are dis- 
played in sequence to permit the operator to determine 
a desirable one. 20 

FIG. 46 illustrates the telephone 18, with MODEM 
and IC card read and write device, which may be con- 
nected to the networked system of the invention. Refer- 
ring to FIG. 46 in conjunction with FIG. 4, the telephone 
1 8 is provided with the MODEM 66 adapted to transmit 25 
the vital information obtained in the network system 10 
via public telecommunications lines to the host compu- 
ter 67 installed in hospital, medical clinic, centralized 
health monitoring institution, or life-care center. As is 
well known, the IC card read and write device 63 is 30 
adapted to read and write an information into an IC card 
220. The IC card 220 may be used to record the vital 
information acquired in the network system 10 to bring 
it to the hospital, and the like. The IC card 220 is also 
usable to record the information obtained at offices, 35 
hospitals and sports institutions and to bring it home for 
storage in the controller 20 of the network system 10. 
Further, auto-dialing program may be written in the IC 
card 220 to facilitate data transmission. 

For these purposes, the microcomputer 62 of the 40 
telephone 18 may be programmed to operate as shown 
in the flowchart of FIG. 47. Referring thereto, the micro- 
computer 62 first determines at S331 if the vital data is 
to be transmitted via the MODEM 66 to an external sta- 
tion. Generally, the microcomputer 62 performs 45 
sequences S332-337 if the vital data derived in the net- 
work system 10 is to be transmitted to the external sta- 
tion, or sequences S340-341 if the vital data acquired 
externally to the system 10 and recorded in the IC card 
220 is to be transferred to the controller 20 of the sys- so 
tern 10. a sequences S3 43-3 46 if the information 
obtained in the system 10 must be written in the IC card 
220 fa being brought to the hospital and the like. 

More specifically, if the vital data is to be transmitted 
via the MODEM 66 to the external station, the operator ss 
is permitted at S332 to select the data to be transmitted 
by inputting the individuals ID number and the kind of 
data through the ten keys 64. Then a transmission com- 
mence command is sent to the IFU 29 (S333) to cause 



communication to be performed between the IFU 29 of 
the telephone 18 and the IFU 26 of the controller 20 
(S334). Data communication at S334 is also carried out 
in a manner similar to the communication routine $156 
(FIG. 21) described before in conjunction with the IFU 
22 of the toilet system 12. The microcomputer 62 then 
temporally stores the data received from the controller 
20 in its memory (S335) and performs auto-dialing 
(S336) to cause the data to be transmitted toward the 
external station (S337). 

If at decision S331 it is determined that data trans- 
mission to the external station is not selected, determi- 
nation is then made at S338 to see if the IC card 220 is 
inserted into the read and write device 63. If inserted, it 
is then determined whether data transfer to the control- 
ler 20 is selected (S339) and. if so. a transmission com- 
mence command is sent to the IFU 29 (S340) to cause 
data communication between the IFU 29 of the tele- 
phone 18 and the IFU 26 of the controller 20 in a man- 
ner described before (S341). Accordingly, the data 
recorded in the IC card 220 will be transferred to the 
controller 20 for storage in its memory 54. 

If at decision S339 it is determined that data trans- 
fer to the controller 20 is not selected, it is then deter- 
mined at S342 whether writing of data into the IC card 
220 is instructed. If instructed, the operator is permitted 
to select the individuals ID number and the kind of data 
(S343) and a transmission commence command is then 
sent to the IFU 29 (S344) so that data communication is 
carried out between the IFU 29 of the telephone 1 8 and 
the IFU 26 of the controller 20 (S345). As a result, the 
microcomputer 62 will acquire the vital information 
stored in the memory of the controller 20. Finally, the 
received information is written in the IC card 220 
(S346). 

The monitor 19 may be comprised of the general 
purpose digital personal computer 69, the keyboard 70 
and the CRT 71 as described before with reference to 
FIG. 4. 

Operation of the computer 69 of the monitor 19 is 
shown in the flowchart of FIG. 48. As shown, after 
detecting that a switch for the monitor is turned on 

(5351) , the operator is allowed to select the individuals 
ID number and the kind of data using the keyboard 70 

(5352) and a transmission commence command is sent 
to the IFU 30 (S353). This will cause data communica- 
tion (S354) to be performed between the IFU 30 of the 
monitor 1 9 and the IFU 26 of the controller 20 in a man- 
ner described before, so that the computer 69 receives 
from the controller 20 the data as indicated in column VI 
of the table of FIG. 3. The computer 69 then stores the 
received data in the memory (S355) and processes the 
data according to the instructions input through the key- 
board 70 (S356) for displaying the results on the CRT 
71 (S357). Display is continued unless cancelled 
(S358). 

The networked health care system 10 described 
hereinbefore with reference to FIGS. 1-46 is of the so- 
called "centralized'' communications network oonf igura- 
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tion in the sense that the vital information obtained by 
respective testing and measuring devices associated 
with the household appliances is forwarded to the con- 
troller 20 for storage and control thereby and that any 
household appliances requiring the stored information 5 
are adapted to access the controller 20 fa retrieval of 
the vital information therefrom where required. 

Referring now to FIGS. 49-59, the health care sys- 
tem of the "distributed" network configuration according 
to the invention will be described. As compared with the 10 
foregoing centralized network system, the primary topo- 
graphical difference resides in that the data controller 20 
is eliminated from the network topography shown in 
FIG. 4. For this reason, description of the network 
topography will not be necessary. In the following is 
description, part and members equivalent to those indi- 
cated in FIG. 4 will be referred-to by like reference 
numerals. 

Since the distributed network system is not pro- 
vided with a data controller, the vital information 20 
obtained by respective testing and measuring devices 
associated with the household appliances of the net- 
work must be stored as distributed among respective 
household appliances. Therefore, those testing and 
measuring devices and control devices which require 25 
the vital information stored in the other appliances for 
the purposes of achieving their own measuring and 
health care control functions must access through the 
network the testing and measuring devices associated 
with the other appliances in order to retrieve and make 30 
use of the information necessary for their functions. In 
contrast to the centralized networked system wherein 
the controller 20 is adapted to perform the individuals 
recognition function as well as the table look-up function 
(S1 24 of FIG. 7) so that the physical data necessary for 35 
individuals recognition as well as the information listed 
in column VI of the table of FIG. 3 are stored in the 
memory of the controller 20, the respective computers 
associated with the household appliances of the distrib- 
uted network configuration must perform by themselves 40 
the individuals recognition function as well as the table 
look-up function. Accordingly, in the distributed network 
configuration, each computer must be adapted to store 
a relatively large amount of data. Therefore, if the afore- 
mentioned M37450 single-chip microcomputers were to 45 
be used in the distributed topography as the computers 
of the devices associated with the household appli- 
ances, each computer may preferably be provided with 
an extended memory, except for the general purpose 
personal computers forming the menu processor and so 
the video monitor. Furthermore, it is preferable to back 
up the RAM with an auxiliary non-volatile storage 
medium such as a hard-disc drive to ensure that the 
data remains stored in the event that electric power to 
the appliances is turned off. 55 

In FIG. 49. there is shown an example of hardware 
structure of the microcomputer 38 fa the toilet system 
1 2 and the IFU associated therewith which may be suit- 
ably used in the health care and monitoring system 



according to the distributed network configuration. The 
microcomputer 38 and the IFU shown in FIG. 49 may be 
used in place of the microcomputer and the IFU shown 
in FIG. 5. For this reason, parts and members having 
functions similar to those of FIG. 5 will be designated in 
FIG. 49 by like reference numerals and will not be 
described again. It will also be noted that the hardware 
structure for the microcomputer and the IFU illustrated 
in FIG. 49 may be commonly used for the testing and 
measuring devices and/or the control devices of the 
other household appliances of the distributed network 
configuration. 

Referring to FIG. 49. each microcomputer, e.g., the 
microcomputer 38, of the testing and measuring device 
and/or the control device associated with respective 
household appliances may similarly comprise the 
M37450 chip and is provided with a hard^disc drive 302 
serving as an auxiliary non-volatile RAM. Each IFU 303 
includes the miaocomputer 77 which is also imple- 
mented by the M37450. To reduce adverse effect due to 
noises, each IFU 303 includes photocouplers 304 and 
305 serving as the receiver and transmitter, respec- 
tively. Signals on the coaxial cable 1 1 are input into the 
receiver 304 through a buffer 306 and a resistor 307 and 
is applied to the data receiving terminal RXD of the 
M37450 microcomputer 77. Signals issued from the 
data transmission terminal TXD of the M37450 micro- 
computer 77 is applied through a buffer 308 and a resis- 
tor 309 to the driver 305 and is transferred onto the 
cable 11. 

Each IFU 303 is generally so programmed as to 
function as shown in the flowchart of FIG. 50. Thus, 
each IFU 303 periodically checks the output from the 
microcomputer 38 associated with the corresponding 
household appliance to see if a transmission com- 
mence command is issued (S401). Upon sensing the 
transmission commence command from the microcom- 
puter, the IFU 303 sets a timer for a predetermined time 
period (S402) and, as the time has elapsed (S403), 
checks whether the coaxial cable 1 1 is busy (S404). If 
the line is not busy so that there is no risk of signal col- 
lision, transmission of data including the individuals rec- 
ognition data and the data of measurement is carried 
out (S405). If the line is busy meaning that the other IFU 
associated with the other appliances is now involved in 
data transmission, the IFU 303 goes to read the line 
(S407). Similar to the centralized network topography 
described before, the set period of timer may be varied 
from IFU to IFU so that different IFU'es are discrimi- 
nated in the order of priority of transmission. 

If at decision S401 it is determined that a transmis- 
sion commence command is not issued from the corre- 
sponding microcomputer 38, the IFU 303 monitors the 
line to see if it is busy and stands by for reception of sig- 
nals transmitted from the other IFU (S406). If the line 
becomes busy due to transmission from the other IFU, 
the line is read (S407) and the data is stored in the 
buffer memory (S408). As data transfer is completed 
(S409). the IFU 303 causes the corresponding micro- 
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computer 38 to determine if the received data is to be 
stored in the memory thereof (S410). This determina- 
tion may be done by causing the microcomputer 38 to 
look up the information listed in column VI of the table of 
FIG. 3. To this end, the information contained in column 5 
VI of FIG. 3 may preliminarily be stored in the auxiliary 
RAM 302 of the microcomputer 38 according to the 
nature of the corresponding appliance. If storage is 
unnecessary, the buffer memory is cleared (S412). If 
storage is otherwise necessary, the data is transferred w 
to the corresponding computer for storage in the mem- 
ory 302 thereof (S411). 

Since the distributed network system is not pro- 
vided with a data controller for the centralized storage of 
data as mentioned before, the individuals recognition 15 
data, including the body weight stature and displace- 
ment, necessary for the identification of a particular indi- 
vidual must preliminarily be stored for all the prospective 
members of the family in at least one memory of the 
computers of the testing and measuring devices and/or 20 
control devices associated with the household appli- 
ances of the network Such individuals recognition data 
may be input prior to use of the system in any one appli- 
ance, such as the toilet system 12, by operating the 
input device therefor. When the other appliance in the 25 
network is used for the first time, the computer of the 
measuring and/or control device of such other appli- 
ance must first access through the network the compu- 
ter already having the individuals recognition data to 
obtain therefrom the data necessary for individuals 30 
identification. To this end, an initializing routine shown in 
the flowchart of FIG. 51 is performed by each of the 
computers of the testing and measuring devices and/or 
control devices of respective household appliances 
whenever the power is turned on. Referring to FIG. 51 , 35 
as the power is turned on (S413), each computer 
checks the corresponding RAM 302 to see if the individ- 
uals recognition data is already in memory (S414). If 
this is the case, the initialize routine is terminated. If the 
data under question is not stored, a transmission com- 40 
mence command is sent to the corresponding IFU 
(S415) to cause data communication between that IFU 
and the IFU'es of the other computers of the testing and 
measuring devices and/or control devices of other 
household appliances in the network (S416). The indi- 45 
viduals recognition data thus acquired from the other 
computers is stored in the RAM 302 of the correspond- 
ing computer (S417). 

Referring next to the flowcharts of FIGS. 52-59, the 
manner of data communication between various so 
devices associated with respective household appli- 
ances pertaining to the distributed network system will 
be described. 

The hardware arrangement of the toilet system 12 
is similar to that described before with reference to 55 
FIGS. 9-19 in connection with the centralized network 
configuration. The operation of the microcomputer 38 of 
the toilet system 12 as incorporated in the distributed 
network topography is shown in FIG. 52. As shown, the 



microcomputer 38 cyclically monitors if a request-to- 
send is transmitted from the other appliances (S421). If 
the request is issued from other appliance, the particu- 
lar appliance requesting the data transmission is recog- 
nized based on the appliances ID number (S422) and 
the particular individual is identified based on the indi- 
viduals ID number (S423). In the case that the request- 
to-send transmitted from the other appliance is not fol- 
lowed by the individuals ID number but only contains the 
data of the individuals recognition parameter such as 
the body weight, stature or displacement, the recogni- 
tion of the individual is performed by comparing the 
received data with the individuals recognition data of the 
ail the members of the family. Then the table of FIG. 3 is 
looked up (S424) and the information as listed in col- 
umn VI of FIG. 3 is transmitted to the other appliance 
depending on the nature thereof (S425) to permit the 
other appliance to acquire the data required for its own 
function. Sequence of events from the detection of body 
weight (S426) to the data display (S437) is similar to the 
sequence S131-142 described before with reference to 
FIG. 20 showing the operation in the centralized net- 
work system and. therefore, need not be described 
again. Also, the weight measurement and data commu- 
nication routine S427 is carried out in a manner similar 
to that described with reference to FIG. 21 in conjunc- 
tion with the centralized network configuration. In con- 
trast to the centralized network configuration wherein 
the acquired data is stored in the controller 20, it will be 
noted that in the distributed network configuration the 
data obtained as a result of data communication is 
stored in the auxiliary memory 302 of the microcom- 
puter 38 of the toilet system 12. 

The hardware structure of the bed system 1 3 is also 
similar to that described before with reference to FIGS. 
23 and 24 in conjunction with the centralized network 
configuration. In FIG. 53, there is shown the operation 
of the microcomputer 42 of the bed 13 as arranged in 
the distributed network topography. Similar to the micro- 
computer 38 of the toilet system 12, the microcomputer 
42 associated with the bed 13 periodically monitors if a 
request-to-send is transmitted from the other appli- 
ances (S441). If the request is made from other appli- 
ance, the particular other appliance is recognized 
based on the appliances ID number (S442) and the par- 
ticular individual is identified based on the individuals ID 
number (S443). Then the table of FIG. 3 is looked up 
(S444) and the information required for the other appli- 
ance is transmitted thereto (S445). As a result, the other 
appliance will receive from the bed 13 the data required 
for its own function. Thereafter, the minimum tempera- 
ture in the thermistor matrix is detected (S446) and it is 
determined if any point in the matrix has a temperature 
higher than the minimum temperature (S447). rf a tem- 
perature difference is detected meaning that the bed is 
now in use. then the stature of the user is measured 
(S448), the body temperature measured (S449), and 
the derived data stored in the auxiliary memory (S450). 
Measurement of the stature S448 is carried out accord- 
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ing to the subroutine shown in FIG. 54 such that the 
thermistor arrays subjected to temperature raise are 
detected (S461), the maximum longitudinal distance 
between the warmed arrays measured (S462) to derive 
the stature of the user (S463), and the resulting stature 
data stored in the memory (S464). Measurement of the 
body temperature S449 is performed as described 
before with reference to FIG. 27. 

The hardware structure of the bath system 14 is 
also similar to that described before with reference to 
FIGS. 28 and 29 in connection with the centralized net- 
work configuration. FIGS. 55 and 56 illustrate the func- 
tion of the microcomputer 45 of the bath system 14. As 
shown therein, the microcomputer 45 of the bath sys- 
tem 14 similarly monitors if a request-to-send is trans- 
mitted from the other appliances (S471). If the request 
is delivered from other appliance, the particular appli- 
ance is recognized based on the appliances ID number 
(S472) and the particular individual is identified based 
on the individuals ID number (S473). Then the table of 
FIG. 3 is looked up (S474) and the information required 
for the other appliance is transmitted thereto (S475). 
Accordingly, the other appliance will receive from the 
bath system 14 the data required for its own function. 
Sequence of events S476-500 for measuring and con- 
trol functions following detection of the body weight is 
performed generally similar to the sequence S224-244 
described before with reference to FIGS. 30 and 31 , 
with presetting of the bath room conditions S478 being 
effected similar to the flowchart of FIG. 32, and with 
measurement of displacement similar to the flowchart 
shown in FIG. 33. With regard to measurement of the R- 
R interval of electrocardiogram (S495), however, in con- 
trast to the centralized network system wherein the 
acquired data is transferred to the controller 20 (S278 of 
FIG. 34), the data acquired in the distributed network 
configuration is stored in the auxiliary memory for the 
microcomputer 45 of the bath system 14 as shown at 
S508of FIG. 57. 

Similarly, the hardware structure of the ergometer 
15 is identical to that described with reference to FIGS. 
37 and 38. Referring to the flowchart of FIG. 58 wherein 
operation of the microcomputer 48 of the ergometer 15 
is shown, a request-to-send from the other appliances is 
periodically checked (S511). Upon detection of the 
request from other appliance, the particular appliance is 
recognized based on the appliances ID number (S512), 
the particular individual identified (S513), the table of 
FIG. 3 looked up (S514), and the information necessary 
for the other appliance transmitted (S515) to permit the 
other appliance to receive from the ergometer 15 the 
data required for its own function. Sequence of events 
from the body weight detection (S516) to the indication 
of expiration of exercise time (S527) is carried out in a 
manner similar to the sequence S281-292 described 
with reference to FIG. 41. In the distributed network 
arrangement, the microcomputer 48 of the ergometer 
15 thereafter stores the amount of exercise and the 
pulse rate in the auxiliary memory thereof (S528), 



causes the final data displayed (S529) and terminates 
the routine. 

The hardware of the easy chair 16 is also similar to 
that described with reference to FIG. 42 in connection 

5 with the centralized network configuration. As shown in 
FIG. 59, the microcomputer 55 of the easy chair 16 sim- 
ilarly performs monitoring of request-to-send from the 
other appliances (S531), appliance recognition (S532), 
individual recognition (S533), table look-up (S534) and 
10 data transmission (S535). Sequence of events from 
body weight detection (S536) to deenergization of vibra- 
tion (S548) is the same as the sequence S301-313 of 
FIG. 43, except that the derived data is stored in the 
memory of the microcomputer 55 associated with the 
15 easy chair 16. 

The hardware and operation of the menu processor 
17, the telephone 18 and the monitor 19 are the same 
as those of the centralized network 

Referring next to various flowcharts, the manner in 

2a which data communication is carried out between differ- 
ent household appliances in the distributed network 
system will be described, by way of an example, in con- 
junction with the ergometer 15 accessing via the net- 
work the toilet system 1 2 to acquire the vital information, 

25 such as the body fat content, detected and held by the 
toilet system 12. 

To start with the flowchart of FIG. 58, upon sensing 
the weight of the user (S516), the microcomputer 48 of 
the ergometer 15 performs the body weight measure- 

30 ment (S517). As indicated by the connector index P1 in 
FIGS. 58 and 21 , this is done by the microcomputer 48 
performing the routine shown in FIG. 21 . As the routine 
proceeds to point S155, a transmission commence 
command is delivered to the IFU of the ergometer 15. 

35 As indicated by the index P2, this triggers the IFU of the 
ergometer 1 5 to perform the transmission routine S40 1 - 
405 of FIG. 50 whereby the value of the body weight is 
transmitted onto the coaxial cable 11. As indicated by 
the index P3 in FIG. 50, the IFU of the toilet system 12 

40 responds to the transmission from the IFU of the ergom- 
eter 15 to perform the data reception routine S401 and 
S406-411 shown in FIG. 50. As the reception routine of 
the IFU of the toilet system 1 2 is completed at S41 1 , the 
microcomputer of the toilet system 12 proceeds to the 

45 sequence S421 -425 of FIG. 52 as indicated by the index 
P4. At point S425, the IFU of the toilet system 12 per- 
forms the transmission routine S401-405 of FIG. 50 as 
indicated by the index P5. In response to the data trans- 
mission by the IFU of the toilet system 12, the IFU of the 

so ergometer 1 5 conducts the data reception routine S40 1 
and S406-41 1 of FIG. 50 as indicated by the index P6. 
As shown by the index P7 in FIGS. 50 and 21, the 
microcomputer of the ergometer 15 stores in the mem- 
ory thereof the data transmitted from the toilet system 

55 12 (S157). In this manner, the ergometer 15 accesses 
the toilet system 12 through the network to retrieve 
therefrom the vital information which is then used to 
control of the conditions of exercise. 

In the foregoing description, data communication 
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between the ergometer 15 and the toilet system 12 has 
been set out by way of example. It will be apparent that 
data communication between the other household 
appliances in the distributed network system is also car- 
ried out in a similar manner. Therefore, description 5 
thereof will not be necessary. 

While the present invention has been described 
herein with reference to the specific embodiments 
thereof, it is contemplated that the present invention is 
not limited thereby and various changes and modifica- 10 
tion may be made therein for those skilled in the art, the 
invention being only limited by the appended claims. 

Claims 

15 

1. A networked health care and monitoring system 
(10) comprising a first household appliance (12; 13; 
14; 15; 16) to be arranged in a building for use in 
routine physiological activities of individuals in said 
building, and first measuring means (31/92; 20 
31/96/97/98; 31/101; 32/141; 33/173; 34; 
35/205/207/208) operatively associated with said 
first household appliance (12; 13; 14; 15; 16) for 
detecting at least one physiological characteristic of 
an individual in response to the use of said appli- 25 
ance by said individual and deriving a first data 
indicative of the health condition of said individual, 
said system comprising: 

second measuring means (31/90/91; 32/141; 30 
33/170; 34/180; 35/203), operatively associ- 
ated with said first household appliance (12; 
13; 14; 15; 16) for detecting at least one physi- 
cal characteristic of said individual in response 
to the use of said appliance by said individual 35 
and deriving a second data adapted to recog- 
nize said individual; 

a data communication medium (11) to be 
arranged in said building to form part of a cen- 
tralized local area communication network; 40 
a data controller (20) to be arranged in said 
building for controlling data communication in 
said local area network, said data controller 
(20) having a data storage memory (54) 
adapted to preliminarily store said second data 45 
with respect to each of a plurality of predeter- 
mined individuals; 

a first communications interface unit (22; 23; 
24; 25; 27) connecting said first and second 
measuring means with said medium (11) for so 
transmitting said first and second data from 
said first and second measuring means onto 
said medium (11); and, 

a second communications interface unit (26) 
connecting said controller (20) with said 55 
medium (11) for transmitting to said controller 
said first and second data transmitted from said 
first communications interface unit (22; 23; 24; 
25; 27) onto said medium (11); 



said first and second measuring means being 
operable, respectively, to derive said first and 
second data automatically and passively in 
response to the use of said appliance (12; 13; 
14; 15; 16) by said individual and without 
requiring positive intervention on the part of 
said individual, to cause said first and second 
data to be transmitted onto said medium (11); 
said controller (20) being operable to recognize 
a particular individual based on said second 
data transmitted onto said medium (1 1) and to 
cause said first data transmitted onto said 
medium (1 1) to be stored in said memory (54) 
in relation to said particular individual. 

2. The system (10) according to claim 1 , wherein said 
first household appliance comprises a water closet 
system (12) and wherein said first measuring 
means (31/101) is adapted to perform urinalysis in 
connection with the use by said individual of said 
water closet system to derive said first data. 

3. The system (10) according to claim 1 , wherein said 
first household appliance comprises a water closet 
system (12) having additional measuring means 
(31/96/97/98) operatively associated therewith, 
said additional measuring means being designed to 
perform electrocardiography in connection with the 
use by said individual of said water closet system to 
derive additional data indicative of the health condi- 
tion of said individual. 

4. The system (10) according to daim 1 , wherein said 
first household appliance comprises a water closet 
system (12) and wherein said first measuring 
means (31/92) is adapted to detect the body fat 
content of said individual in connection with the use 
by said individual of said water closet system to 
derive said first data. 

5. The system (10) according to any one of claims 
claims 1 to 4, wherein said first household appli- 
ance comprises a water closet system (12) and 
wherein said second measuring means (31/90/91) 
is adapted to detect the body weight of said individ- 
ual in connection with the use by said individual of 
said water closet system to derive said second 
data. 

6. The system (10) according to claim 1 , wherein said 
first household appliance comprises a bed system 
(13) and wherein said first measuring means 
(32/141) is adapted to detect the body temperature 
of said individual in connection with the use by said 
individual of said bed system to derive said first 
data. 

7. The system (10) according to claim 1, wherein said 
first household appliance comprises a bed system 
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(13) and wherein said second measuring means 
(32/1 41 ) is adapted to detect the temperature distri- 
bution on said bed system in connection with the 
use by said individual of said bed system to derive 
said second data representing the stature of said 5 
individual. 

8. The system (1 0) according to claim 1 , wherein said 
first household appliance comprises a bath system 

(14) and wherein said first measuring means 10 
(33/173) is adapted to detect the R-R interval of 
electrocardiogram in connection with the use by 
said individual of said bath system to derive said 
first data. 

15 

9. The system (1 0) according to claim 1 , wherein said 
first household appliance comprises a bath system 
(14) and wherein said second measuring means 
(33/170) is adapted to detect the volumetric dis- 
placement of said individual in connection with the 20 
use by said individual of said bath system to derive 
said second data. 

10. The system (10) according to claim 1, wherein said 
first household appliance comprises an indoor exer- 25 
cise device (15) usable for health maintenance of 
said individual and wherein said first measuring 
means (34) is adapted to detect the amount of exer- 
cise in connection with the use by said individual of 
said device to derive said first data. 30 

1 1 . The system (10) according to claim 1 , wherein said 
first household appliance comprises an easy chair 
(16) and wherein said first measuring means 
(35/205/207/208) is adapted to perform electrocar- 35 
diography in connection with the use by said indi- 
vidual of said easy chair to derive said first data. 

12. The system (10) according to claim 1, further com- 
prising a video monitor (19) connected to said data 40 

1 communication medium (11) for processing sad 
first data stored in said memory and displaying 
processed data. 

1 3. The system (1 0) according to claim 1 , wherein said 45 
data storage memory (54) is preliminarily installed 
further with a third data representing another phys- 
ical characteristic with respect to each of said indi- 
viduals, said controller (20) being operable to 
recognize a particular individual using said appli- so 
ance (12) based on said second data transmitted 
onto said medium and to cause said third data of 
said particular individual as installed in said mem- 
ory to be transmitted onto said medium (1 1), said 
first measuring means being operable to detect ss 
said physiological characteristic of said particular 
individual to derive said first data by making use of 
said third data transmitted onto said medium (11). 



14. The system (10) according to claim 13, wherein 
said household appliance comprises a water closet 
system (12). said second measuring means 
(31/90/91) being associated with said water closet 
system to passively detect the body weight of said 
particular individual in response to the use by said 
individual of said water closet system to cause said 
second data representing the detected body weight 
to be transmitted onto said data communication 
medium (1 1), said third data including at least one 
of the stature and the sexuality of said predeter- 
mined individuals, said controller (20) being opera- 
ble to recognize said particular individual based on 
said body weight data transmitted onto said 
medium and to cause said third data of said partic- 
ular individual to be transmitted onto said medium, 
said first measuring means comprising means 
(31/92) for passively detecting the body fat content 
of said individual in response to the use of said 
water closet system, said means for detecting the 
body fat content being operable to derive said first 
data representing the body fat content of said par- 
ticular individual by making use of said third data. 

15. The system (10) according to claim 1, wherein, for 
the purpose of health care of the individuals, said 
system further comprises a second household 
appliance (14; 15; 16; 17) to be disposed in said 
building for use in the health maintenance activities 
of the individuals, control means (33; 34; 35; 58) for 
controlling said second household appliance, and a 
third communications interface unit (24; 25; 27; 28) 
connecting said control means (33; 34; 35; 58) with 
said medium (1 1 ) and operable to control data com- 
munication between said control means and said 
medium, said controller (20) being operable to 
transmit said first data onto said medium in 
response to the use by said individual of said sec- 
ond household appliance, said control means (33; 
34; 35; 58) being operable to control said second 
household appliance (14; 15; 16; 17) based on said 
first data transmitted from said controller onto said 
medium. 

16. The system (10) according to claim 15. wherein 
said second household appliance is a bath system 
(14) provided with a massaging function and 
wherein said control means (33) is operable to con- 
trol the degree of massaging effect of said bath sys- 
tem based on said first data. 

17. The system (10) according to daim 15, wherein 
said second household appliance is a bath system 
(14) having a bath temperature control function and 
wherein said control means (33) is operable to con- 
trol the bath temperature based on said first data. 

1a The system (10) according to claim 15, wherein 
said second household appliance is an indoor exer- 
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cise device (15) usable for health maintenance of 
said individual and wherein said control means (34) 
is operable to control the condition of exercise with 
said device based on said first data. 

5 

19. The system (10) according to claim 15, wherein 
said second household appliance is an easy chair 
(16) provided with a massaging function and 
wherein said control means (35) is operable to con- 
trol the degree of massaging effect of said easy w 
chair based on said first data. 

20. The system (10) according to claim 15, wherein 
said second household appliance comprises data 
processing means (17) for presenting alimentary is 
menu based on said first data. 

21. The system (10) according to claim 15, wherein 
said system further comprises third measuring 
means (33/1 70; 34/1 80; 35/203) operatively associ- 20 
ated with said second household appliance (14; 15; 

16) for detecting at least one physical characteristic 
of said individual in response to the use by said 
individual of said second appliance to derive a third 
data useful in recognizing said individual, said third 25 
communications interface unit (24; 25; 27) connect- 
ing said third measuring means with said medium 
(11) and being operable to control data communi- 
cation between said third measuring means and 
said medium, said third measuring means being 30 
operable to derive said third data in response to the 
use by an individual of said second appliance to 
cause said third data to be transmitted onto said 
medium, said controller (20) being responsive to 
said third data as transmitted from said third meas- 35 
uring means onto said medium to recognize a par- 
ticular individual using said second appliance and 
to cause said first data representing the health con- 
dition of said particular individual using said second 
appliance to be retrieved from said memory (54) 40 
and transmitted onto said medium, said control 
means (33; 34; 35) for controlling said second 
household appliance being operable to control said 
second appliance based on said first data transmit- 
ted from said controller onto said medium. 45 

22. A networked health care and monitoring system 
(10) comprising a first household appliance (12; 13; 
14; 16) to be disposed in a building for use in rou- 
tine physiological activities of individuals, and first so 
measuring means (31/92; 31/96/97/98; 31/101; 
32/141; 33/173), including a data storage memory 
(73/302), operatively associated with said first 
household appliance for detecting at least one 
physiological characteristic of an individual in 55 
response to the use by said individual of said first 
appliance to derive a first data indicative of the 
health condition of said individual, said system 
comprising: 



second measuring means (31/90/91; 32/141; 
33/170; 35/203) operatively associated with 
said first household appliance for detecting at 
least one physical characteristic of said individ- 
ual in response to the use by said individual of 
said first appliance to derive a second data 
useful in recognizing said individual; 
a data communication medium (11) to be 
arranged in said building to form part of a dis- 
tributed local area communication network; 
a first communications interface unit (22; 23; 
24; 27) connecting said first and second meas- 
uring means with said medium for permitting 
data communication between said first and 
second measuring means and said medium; 
a second household appliance (14; 15; 16) to 
be disposed in said building for use in health 
maintenance activities of individuals; 
third measuring means (33/1 70; 34/1 80 ; 
35/203) operatively associated with said sec- 
ond household appliance for detecting at least 
one physical characteristic of an individual in 
response to the use by said individual of said 
second appliance to derive a third data useful 
in recognizing said individual; 
control means (33; 34; 35) for controlling said 
second household appliance; and, 
a second communications interface unit (24; 
25; 27) connecting said third measuring means 
and said control means with said medium and 
operable to permit data communication 
between said third measuring means and con- 
trol means, in the first place, and said medium, 
in the second place; 

said first and second measuring means being 
operable to derive said first and second data 
automatically and passively in response to the 
use of said first appliance (12; 13; 14) by said 
individual and without requiring positive inter- 
vention on the part of said individual, to cause 
said first data to be stored in said data storage 
memory (73/302) in relation to said particular 
individual to thereby provide a storage of said 
first data for a plurality of individuals; 
said third measuring means being operable to 
derive said third data in response to the use by 
an individual of said second appliance to cause 
said third data to be transmitted onto said 
medium; 

said first measuring means being responsive to 
said third data as transmitted from said third 
measuring means onto said medium to recog- 
nize a particular individual using said second 
appliance and to cause said first data repre- 
senting the health condition of said particular 
individual using said second appliance to be 
retrieved from said storage memory and trans- 
mitted onto said medium; 
said control means (33; 34; 35) for controlling 
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said second household appliance being opera- 
ble to control said second appliance based on 
said first data transmitted from said second 
measuring means onto said medium. 

5 

23. The system (10) accorcfing to claim 22, wherein 
said first household appliance comprises a water 
closet system (12) and wherein said first measuring 
means (31) is adapted to perform urinalysis in con- 
nection with the use by said individual of said water w 
closet system to derive said first data. 

24. The system (10) according to claim 22, wherein 
said first household appliance comprises a water 
closet system (12) having additional measuring 15 
means (31) operatively associated therewith, said 
additional measuring means being adapted to per- 
form electrocardiography in connection with the use 

by said individual of said water closet system to 
derive additional data indicative of the health condi- 20 
tion of said individual. 

25. The system (10) according to claim 22, wherein 
said first household appliance comprises a water 
closet system (12) and wherein said first measuring 25 
means (31) is adapted to detect the body fat con- 
tent of said individual in connection with the use by 
said individual of said water closet system to derive 
said first data. 

30 

26. The system (10) according to claim 22, wherein 
said first household appliance comprises a water 
closet system (12) having additional measuring 
means (31) operatively associated therewith, said 
additional measuring means being adapted to 35 
detect the artery blood pressure of said individual in 
connection with the use by said individual of said 
water closet system to derive additional data indic- 
ative of the health condition of said individual. 

40 

27. The system (10) according to claim 22, wherein 
said first household appliance comprises a bed 
system (13) and wherein said first measuring 
means (32) is adapted to detect the body tempera- 
ture of said individual in connection with the use by 45 
said individual of said bed system to derive said first 
data. 

28. The system (10) according to claim 22, wherein 
said first household appliance comprises a bath so 
system (14) and wherein said first measuring 
means (33) is adapted to detect the R-R interval of 
electrocardiogram of said individual in connection 
with the use by said individual of said bath system 

to derive said first data. 55 

29. The system (10) accorcfing to claim 22, wherein 
said first household appliance comprises an easy 
chair (16) and wherein said first measuring means 



(35) is adapted to perform electrocardiography in 
connection with the use by said individual of said 
easy chair to derive said first data. 

3a The system (10) according to claim 22, wherein 
said second household appliance comprises a bath 
system (14) provided with a massaging function 
and wherein said control means (33) is operable to 
control the degree of massaging effect of said bath 
system based on said first data. 

31. The system (10) according to claim 22, wherein 
said second household appliance comprises a bath 
system (14) provided with a bath temperature con- 
trol function and wherein said control means (33) is 
operable to control the bath temperature based on 
said first data. 

32. The system (10) according to claim 22, wherein 
said second household appliance comprises an 
indoor exercise device (15) usable for health main- 
tenance of said individual and wherein said control 
means (34) is operable to control the condition of 
exercise with said device based on said first data. 

33. The system (10) according to claim 22, wherein 
said second household appliance comprises an 
easy chair (16) provided with a massaging function 
and wherein said control means (35) is operable to 
control the degree of massaging effect of said easy 
chair based on said first data. 

34. The system (10) according to claim 22, further com- 
prising data processing means (17) for presenting 
alimentary menu based on said first data. 

Patentanspruche 

1. Vernetztes Gesundheitsversorgungs- und Uberwa- 
chungssystem (10) mit einem in einem Gebaude 
anzuordnenden ersten Haushaltsgerat (12; 13; 14; 
15; 16) zur Verwendung bei routinemSBigen phy- 
siologischen Aktivitaten von Personen in dem 
Gebaude, und dem ersten Haushaltsgerat (12; 13; 
14; 15; 16) betriebsmaBig zugeordneten, ersten 
MeBeinrichtungen (31/92; 31/96/97/98; 31/101; 
32/141 ; 33/1 73; 34; 35/205/207/208) zum Erfassen 
mindestens eines physiologischen Merkmals einer 
Person in Abhangigkeit von der Benutzung des 
Gerats durch die Person und zum AWeiten einer fur 
den Gesundheitszustand der Person bezeichnen- 
den, ersten Information, wobei das System folgen- 
des aufweist: 

- dem ersten Haushaltsgerat (12; 13; 14; 15; 16) 
betriebsmaBig zugeordnete, zweite MeBein- 
richtungen (31/90/91; 32/141; 33/170; 34/180; 
35/203) zum Erfassen mindestens eines physi- 
schen Merkmals der Person in Abhangigkeit 
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von der Benutzung des Gerdts durch die Per- 
son und zum AWeiten einer zum Erkennen der 
Person geeigneten, zweiten Information; 
einen in dem Gebdude anzuordnenden Daten- 
kommunikationstrdger (11) als Teil eines zen- 5 
tralisierten lokalen Kommunikationsnetzwerks; 
eine in dem Gebdude anzuordnende Daten- 
steuereinhert (20) zum Steuern der Datenkom- 
munikation in dem lokalen Netzwerk, wobei die 
Datensteuereinhert (20) einen Datenspeicher w 
(54) hat, der zum vorldufigen Speichern der 
zweiten Information in bezug auf jede einer 
Vielzahl von vorherbestimmten Personen 
geeignet ist; 

eine erste Kommunikationsschnittstelleneinheit is 
(22; 23; 24; 25; 27), die die ersten und zweiten 
MeBeinrichtungen mit dem Trager (11) verbin- 
det, urn die erste und zweite Information von 
den ersten und zweiten MeBeinrichtungen auf 
den Trager (1 1) zu ubertragen; 20 
eine zweite Kommunikationsschnrttstellen- 
einheit (26), die die Steuereinheit (20) mit dem 
Trager (11) verbindet, um an die Steuereinheit 
die erste und zweite Information zu ubertragen, 
die von der ersten Kommunikationsschnrttstel- 25 
leneinheit (22; 23; 24; 25; 27) auf den Trager 
(11) ubertragen wurde; 

wobei die ersten und zweiten MeBeinrichtun- 
gen jeweils so betatigbar sind, daB sie die erste 
und zweite Information automatisch und passiv 30 
in Abhdngigkeit von der Benutzung des Gerdts 
(12; 13; 14; 15; 16) durch die Person ableiten 
und ohne bewuBten Eingriff von seiten der Per- 
son zu erfordern, um zu veranlassen, daB die 
erste und zweite Information auf den Trager 35 
(1 1) ubertragen werden; 
wobei die Steuereinheit (20) so betatigbar ist, 
daB sie eine bestimmte Person anhand der auf 
den Trager (11) Qbertragenen zweiten Informa- 
tion erkennt und veranlaBt, daB die auf den Tra- *0 
ger (11) ubertragene erste Information in dem 
Speicher (54) in Beziehung zu der betroffenen 
Person gespeichert wird. 

2. System (10) nach Anspruch 1, bei dem das erste 45 
Haushaltsgerdt ein WasserWosettsystem (12) auf- 
weist, und bei dem die erste MeBeinrichtung 
(31/101) geeignet ist. eine Urinanalyse im Zusam- 
menhang mit der Benutzung des WasserWosettsy- 
stems durch die Person durchzufOhren, um die so 
erste Information abzuleiten. 

3. System (10) nach Anspruch 1, bei dem das erste 
Haushaltsgerdt ein WasserWosettsystem (12) auf- 
weist dem zusatzliche MeBeinrichtungen 55 
(31/96/97/98) betriebsmdBig zugeordnet sind, 
wobei diese zusdtzlichen MeBeinrichtungen so 
ausgelegt sind, daB sie eine Elektrokardiographie 

im Zusammenhang mit der Benutzung des Wasser- 



Wosettsystems durch die Person durchfuhren, um 
fur den Gesundhettszustand der Person bezeich- 
nende, zusatzliche Daten abzuleiten. 

4. System (10) nach Anspruch 1, bei dem das erste 
Haushaltsgerdt ein WasserWosettsystem (12) auf- 
weist, und bei dem die erste MeBeinrichtung 
(31/92) geeignet ist, den Korperfettgehart der Per- 
son im Zusammenhang mit der Benutzung des 
WasserWosettsystems durch die Person zu erfas- 
sen, um die erste Information abzuleiten. 

5. System (10) nach einem der Anspruch e 1 bis 4, bei 
dem das erste Haushaltsgerdt ein WasserWosett- 
system (12) aufweist, und bei dem die zweite MeB- 
einrichtung (31/90/91) geeignet ist, das 
KOrpergewicht der Person im Zusammenhang mit 
der Benutzung des WasserWosettsystems durch 
die Person zu erfassen, um die zweite Information 
abzuleiten. 

6. System (10) nach Anspruch 1, bei dem das erste 
Haushaltsgerdt ein Bettsystem (13) aufweist, und 
bei dem die erste MeBeinrichtung (31/141) geeig- 
net ist, die KOrpertemperatur der Person im Zusam- 
menhang mit der Benutzung des Bettsystems 
durch die Person zu erfassen, um die erste Infor- 
mation abzuleiten. 

7. System (10) nach Anspruch 1, bei dem das erste 
Haushattsgerat ein Bettsystem (13) aufweist, und 
bei dem die zweite MeBeinrichtung (32/141) geeig- 
net ist, die Temperaturverteilung auf dem Bettsy- 
stem im Zusammenhang mit der Benutzung des 
Bettsystems durch die Person zu erfassen, um die 
den Wuchs der Person wiedergebende, zweite 
Information abzuleiten. 

8. System (10) nach Anspruch 1, bei dem das erste 
Haushaltsgerdt ein Badsystem (14) aufweist. und 
bei dem die erste MeBeinrichtung (33/173) geeig- 
net ist, das R-R IntervaJI eines Elektrokardio- 
gramms im Zusammenhang mit der Benutzung des 
Badsystems durch die Person zu erfassen, um die 
erste Information abzuleiten. 

9. System (10) nach Anspruch 1, bei dem das erste 
Haushattsgerat ein Badsystem (14) aufweist, und 
bei dem die zweite MeBeinrichtung (33/1 70) geeig- 
net ist die volumetrische Verdrdngung der Person 
im Zusammenhang mit der Benutzung des Badsy- 
stems durch die Person zu erfassen, um die zweite 
Information abzuleiten. 

10. System (10) nach Anspruch 1, bei dem das erste 
Haushaltsgerdt eine zum Erhalt der Gesundheit der 
Person benutzbare Zimmertrainingsvorrichtung 
(15) aufweist, und bei dem die erste MeBeinrich- 
tung (34) geeignet ist, das Obungsquantum im 
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Zusammenhang mit der Benutzung der Vorrichtung 
durch die Person zu erfassen, urn die erste Infor- 
mation abzuleiten. 

11. System (10) nach Anspruch 1, bei dem das erste s 
Haushaltsgerat einen Sessel (16) aufweist und bei 
dem die erste MeBeinrichtung (35/205/207/208) 
geeignet ist, eine Elektrokardiographie im Zusam- 
menhang mit der Benutzung des Sessels durch die 
Person durchzufuhren, urn die erste Information 10 
abzuleiten. 

12. System (10) nach Anspruch 1, ferner mit einem mit 
dem Datenkommunikationstrager (11) verbunde- 
nen Videomonitor (19) zum Verarbeiten der im is 
Speicher gespeicherten, ersten Daten und zum 
Anzeigen verarbeiteter Daten. 

13. System (10) nach Anspruch 1, bei dem der Daten- 
speicher (54) ferner vorlaufig mit einer dritten Infor- 20 
mation installiert ist. die ein werteres physisches 
Merkmal in bezug auf jede der Personen darstellt, 
wobei die Steuereinhert (20) so betatigbar ist, da 6 

sie eine bestimmte, das Gerat (12) benutzende 
Person anhand der zweiten, auf den Trager Qber- 2s 
tragenen Information erkennt und verursacht, daB 
diedrrtte Information uberdie betroffene Person, so 
wie in dem Speicher installiert auf den Trager (11) 
ubertragen wird, wobei die ersten MeBeinrichtun- 
gen so betatigbar sind, daB sie das physiologische 30 
Merkmal der betroffenen Person erfassen, urn die 
erste Information durch Benutzung der auf den Tra- 
ger (H)Obertragenen, dritten Information abzulei- 
ten. 

35 

14. System (10) nach Anspruch 13, bei dem das Haus- 
haltsgerat ein Wasserklosettsystem (12) aufweist, 
wobei die zweiten MeBeinrichtungen (31/90/91) 
dem Wasserklosettsystem zugeordnet sind, urn 
das Kdrpergewicbt der betroffenen Person in 40 
Abhangigkeit von der Benutzung des WasserWo- 
settsystems durch die Person passiv zu erfassen, 

urn zu veranlassen, daB die das erfaBte KOrperge- 
wicht darstellende zweite Information auf den 
Datenkommunikationstrager (11) ubertragen wird, 45 
wobei die drrtte Information mindestens entweder 
den Wuchs oder das Geschlecht der vorherbe- 
stimmten Personen einschlieBt. wobei die Steuer- 
einhert (20) so betatigbar ist, daB sie die betroffene 
Person anhand der auf den Trager Obertragenen so 
KOrpergewichtsdaten erkennt und veranlaBt, daB 
die drrtte Information der betroffenen Person auf 
den Trager Obertragen wird, wobei die ersten MeB- 
einrichtungen eine Einrichtung (31/92) zum passi- 
ven Erfassen des KOrperfettgehalts der Person in 55 
Abhangigkeit von der Benutzung des WasserkJo- 
settsystems aufweisen, wobei die Einrichtung zum 
Erfassen des KOrperfettgehalts so betatigbar ist, 
daB sie die erste, den KOrperfettgehart der betroffe- 



nen Person darstellende Information durch Benut- 
zung der dritten Information ableitet. 

1 5. System (1 0) nach Anspruch 1 , bei dem das System 
zum Zweck der Gesundheitsversorgung der Perso- 
nen ferner ein zwertes, in dem Gebaude unterzu- 
bringendes HaushaHsgerftt (14; 15; 16; 17) zur 
Benutzung bei gesundheitserhaltenden Aktivitaten 
der Personen aufweist. sowie Steuereinrichtungen 
(33; 34; 35; 58) zum Steuern des zweiten Haus- 
haltsgerats und eine drrtte Kommunikationsschnitt- 
stelleneinheit (24; 25; 27; 28), welche die 
Steuereinrichtungen (33; 34; 35; 58) mit dem Tra- 
ger (1 1 ) verbindet und so betatigbar ist, daB sie die 
Datenkommunikation zwischen den Steuereinrich- 
tungen und dem Trager steuert, wobei die Steuer- 
einheit (20) so betatigbar ist, daB sie die erste 
Information in Abhangigkeit von der Benutzung des 
zweiten Haushaltsgerats durch die Person auf den 
Trager Obertragt, wobei die Steuereinrichtung (33; 
34; 35; 58) so betatigbar ist, daB sie das zweite 
Haushaltsgerat (14; 15; 16; 1 7) anhand der von der 
Steuereinhert auf den Trager Obertragenen, ersten 
Information steuert. 

1 6. System (1 0) nach Anspruch 1 5, bei dem das zweite 
Haushaltsgerat ein Badsystem (14) ist, welches mit 
einer Massagefunktion ausgestattet ist, und bei 
dem die Steuereinrichtung (33) so betatigbar ist. 
daB sie den Grad der Massagewirkung des Badsy- 
stems anhand der ersten Information steuert. 

1 7. System (10) nach Anspruch 1 5, bei dem das zweite 
Haushaltsgerat ein Badsystem (14) ist welches 
eine Badtemperatursteuerfunktion hat. und bei dem 
die Steuereinrichtung (33) so betatigbar ist, daB sie 
die Badtemperatur anhand der ersten Information 
steuert. 

1 8. System (1 0) nach Anspruch 1 5, bei dem das zweite 
Haushaltsgerat eine zum Emalt der Gesundheit der 
Person benutzbare Zimmertrainingsvorrichtung 
(15) ist, und bei dem die Steuereinrichtung (34) so 
betatigbar ist, daB sie die Bedingung der Ubung mit 
der Vorrichtung anhand der ersten Information 
steuert. 

1 9. System (10) nach Anspruch 15, bei dem das zweite 
Haushaltsgerat ein Sessel (16) ist der mit einer 
Massagefunktion ausgestattet ist und bei dem die 
Steuereinrichtung (35) so betatigbar ist daB sie 
den Grad der Massagewirkung des Sessels 
anhand der ersten Information steuert. 

20. System (10) nach Anspruch 15, bei dem das zweite 
Haushaltsgerat Datenverarbeitungseinricrttungen 
(17) zum Anbieten eines auf der ersten Information 
beruhenden ErnahrungsmenOs aufweist 
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21. System (10) nach Anspruch 15, bei dem das 
System ferner dem zweiten Haushaltsgerat (14; 15; 
16) betriebsmaBig zugeordnete, dritte MeBeinrich- 
tungen (33/170; 34/180; 35/203) zum Erfassen 
mindestens eines physischen Merkmals der Person 5 
in Abhangigkeit von der Benutzung des zwerten 
Gerats durch die Person aufweist, um eine beim 
Erkennen der Person nutzliche, dritte Information 
abzuleiten, wobei die dritte Kommunikationsschnrtt- 
stelieneinheit (24; 25; 27) die dritten MeBeinrich- 10 
tungen mit dem Trager (11) verbindet und so 
betatigbar ist, daB sie die Datenkommunikation 
zwischen den dritten MeBeinrichtungen und dem 
Tracer steuert wobei die dritten MeBeinrichtungen 

so betatigbar sind, daB sie die dritte Information in 15 
Abhangigkeit von der Benutzung des zweiten 
Gerats durch eine Person ableiten, um zu veranlas- 
sen, daB die dritte Information auf den Trdger uber- 
tragen wird, wobei die Steuereinheit (20) auf die 
dritte Information, wie von den dritten MeBeinrich- 20 
tungen auf den Trager Obertragen, anspricht, um 
eine bestimmte Person, die das zweite Gerdt 
benutzt, zu erkennen, und um zu veranlassen, daB 
die den Gesundheitszustand der betroffenen, das 
zweite Gerat benutzenden Person darstellende 2s 
erste Information aus dem Speicher (54) wiederge- 
wonnen und auf den Trager Obertragen wird, wobei 
die Steuereinrichtung (33; 34; 35) zum Steuern des 
zweiten Haushaltsgerats so betatigbar ist, daB sie 
das zweite Gerat anhand der von der Steuereinheit 30 
auf den Trager ubertragenen, ersten Information 
steuert. 

22. Vernetztes Gesundheitsversorgungs- und Uberwa- 
chungssystem (10) mit einem in einem Gebaude 35 
anzuordnenden, ersten Haushaltsgerat (12; 13; 14; 

16) zur Verwendung bei routinemaBigen physiologi- 
schen Aktivitaten von Personen und dem ersten 
Haushaltsgerat betriebsmdBig zugeordneten, 
ersten MeBeinrichtungen (31/92; 31/96/97/98; 40 
31/101; 32/141; 33/173) einschlieBlich eines 
Datenspeichers (73/302) zum Erfassen mindestens 
eines physiologischen Merkmals einer Person in 
Abhangigkeit von der Benutzung des ersten Gerats 
durch die Person zum Ableiten einer fur den 45 
Gesundheitszustand der Person bezeichnenden, 
ersten Information, wobei das System folgendes 
aufweist: 

dem ersten Haushaltsgerat betriebsmaBig so 
zugeordnete, zweite MeBeinrichtungen 
(31/90/91; 32/141; 33/170; 35/203) zum Fest- 
stellen mindestens eines physischen Merkmals 
der Person in Abhangigkeit von der Benutzung 
des ersten Gerates durch die Person, um eine 55 
zweite Information abzuleiten, die beim Erken- 
nen der Person nutzlich ist; 
- einen in dem Gebaude anzuordnenden Daten- 
kommunikationstrager (11) als Teil eines ver- 



teiften tokalen Kommunikationsnetzwerks; 
eine erste Kommunikationsschnittstelleneinheit 
(22; 23; 24; 27), die die ersten und zweiten 
MeBeinrichtungen mit dem Trager verbindet, 
um eine Datenkommunikation zwischen den 
ersten und zwerten MeBeinrichtungen und dem 
Trager zu erlauben; 

ein zweites, in dem Gebaude anzuordnendes 

Haushaltsgerat (14; 15; 16) zur Verwendung 

bei Aktivitaten von Personen zum Erhaft der > 

Gesundheit; 

dem zwerten Haushaltsgerat betriebsmaBig 
zugeordnete, dritte MeBeinrichtungen (33/1 70; 
34/180; 34/203) zum Erfassen mindestens 
eines physischen Merkmals einer Person in 
Abhangigkeit von der Benutzung des zweiten 
Gerats durch die Person zum Ableiten einer 
dritten Information, die beim Erkennen der Per- 
son nutzlich ist; 

Steuereinrichtungen (33; 34; 35) zum Steuern 
des zweiten Haushaltsgerats; und 
eine zweite Kbmmunikationsschnittstellen- 
einheit (24; 25; 27), die die dritten MeBeinrich- 
tungen und die Steuereinrichtungen mit dem 
Trager verbindet und so betatigbar ist, daB sie 
eine Datenkommunikation zwischen den drit- ' 
ten Steuereinrichtungen und Steuereinrichtun- 
gen, erstens, und dem Trdger, zwertens, 
eriaubt; 

- wobei die ersten und zwerten MeBeinrichtun- 
gen so betatigbar sind, daB sie die erste und 
zweite Information automatisch und passiv in 
Abhangigkeit von der Benutzung des ersten 
Gerats (12; 13; 14) durch die Person ableiten 
und ohne bewuBten Eingriff sertens der Person 
zu erfordern, um zu veranlassen, daB die erste 
Information in dem Datenspeicher (73/302) in 
bezug auf die betroffene Person gespeichert 
wird, um dadurch eine Speicherung der ersten 
Information fur eine Vielzahl von Personen zu 
bieten; 

wobei die dritten MeBeinrichtungen so betatig- 
bar sind, daB sie die dritte Information in 
Abhangigkeit von der Benutzung des zwerten 
Gerats durch eine Person ableiten, um zu ver- 
anlassen, daB die dritte Information auf den 
Trdger Obertragen wird; 

wobei die ersten MeBeinrichtungen auf die 
dritte Information, wie von den dritten MeBein- 
richtungen auf den Trager Obertragen, anspre- 
chen, um eine bestimmte. das zweite Gerat 
benutzende Person zu erkennen und zu veran- 
lassen, daB die erste Information, die den 
Gesundheitszustand der betroffenen, das 
zweite Gerat benutzenden Person darstellt, 
aus dem Speicher wiedergewonnen und auf 
den Trager Obertragen wird; 

- wobei die Steuereinrichtungen (33; 34; 35) 
zum Steuern des zweiten Haushaltsgerats so 



28 



55 



EP0 558 975 B1 



56 



betatigbar sind, daB sie das zweite Gerdt 
anhand der von den zweiten MeBeinrichtungen 
auf den Trager Obertragenen ersten Informa- 
tion steuern. 

5 

23. System (10) nach Anspruch 22, bei dem das erste 
Haushaltsgerat ein WasserWosettsystem (12) auf- 
weist, und bei dem die erste MeBeinrichtung (31) 
geeignet ist, eine Urinanalyse im Zusammenhang 

mit der Benutzung des WasserWosettsystems 10 
durch die Person durchzufuhren, um die erste Infor- 
mation abzuleiten. 

24. System (10) nach Anspruch 22, bei dem das erste 
Haushaltsgerat ein WasserWosettsystem (12) auf- is 
weist, dem zusatzliche MeBeinrichtungen (31) 
betriebsmaBig zugeordnet sind, wobei die zusdtzli- 
chen MeBeinrichtungen geeignet sind, eine Elek- 
trokardiographie im Zusammenhang mit der 
Benutzung des WasserWosettsystems durch die 20 
Person durchzufuhren, um zusatzliche, den 
Gesundheitszustand der Person bezeichnende 
Daten abzuleiten. 

25. System (10) nach Anspruch 22, bei dem das erste 25 
Haushaltsgerat ein WasserWosettsystem (12) auf- 
weist und bei dem die erste MeBeinrichtung (31) 
geeignet ist, den KOrperfettgehart der Person im 
Zusammenhang mit der Benutzung des WasserWo- 
settsystems durch die Person zu erfassen, um die 30 
erste Information abzuleiten. 

26. System (10) nach Anspruch 22, bei dem das erste 
Haushaltsgerat ein WasserWosettsystem (12) auf- 
weist, dem zusatzliche MeBeinrichtungen (31) 35 
betriebsmaBig zugeordnet sind, wobei die zusatzli- 
chen MeBeinrichtungen geeignet sind, den arteriel- 

len Blutdruck der Person im Zusammenhang mit 
der Benutzung des WasserWosettsystems durch 
die Person zu erfassen, um zusatzliche, den <o 
Gesundheitszustand der Person bezeichnende 
Daten abzuleiten. 

27. System (10) nach Anspruch 22, bei dem das erste 
Haushaltsgerat ein Bettsystem (13) aufweist, und 45 
bei dem die erste MeBeinrichtung (32) geeignet ist, 

die KOrpertemperatur der Person im Zusammen- 
hang mit der Benutzung des Bettsystems durch die 
Person zu erfassen, um die erste Information abzu- 
leiten. 50 

28. System (10) nach Anspruch 22, bei dem das erste 
Haushaltsgerat ein Badsystem (14) aufweist, und 
bei dem die erste MeBeinrichtung (33) geeignet ist, 
das R-R Intervall eines Elektrokardiogramms der 55 
Person im Zusammenhang mit der Benutzung des 
Badsystems durch die Person zu erfassen, um die 
erste Information abzuleiten. 



29. System (10) nach Anspruch 22, bei dem das erste 
Haushaltsgerat einen Sessel (16) aufweist, und bei 
dem die erste MeBeinrichtung (35) geeignet ist, 
eine Elektrokardiographie im Zusammenhang mit 
der Benutzung des Sessels durch die Person 
durchzufuhren, um die erste Information abzulei- 
ten. 

30. System (10) nach Anspruch 22, bei dem das zweite 
Haushaltsgerat ein Badsystem (14) aufweist, wel- 
ches mit einer Massagefunktion ausgestattet ist, 
und bei dem die Steuereinrichtung (33) so betatig- 
bar ist daB sie den Grad der Massagewirkung des 
Badsystems anhand der ersten Information steuert. 

31. System (10) nach Anspruch 22, bei dem das erste 
Haushaltsgerat ein Badsystem (14) aufweist, wel- 
ches mit einer Badtemperatursteuerfunktion verse- 
hen ist, und bei dem die Steuereinrichtung (33) so 
betatigbar ist, daB sie die Badtemperatur anhand 
der ersten Information steuert. 

32. System (10) nach Anspruch 22, bei dem das zweite 
Haushaltsgerat eine Zimmertrainingsvorrichtung 
(15) aufweist, die zum Erhalt der Gesundheit der 
Person benutzbar ist, und bei dem die Steuerein- 
richtung (34) so betatigbar ist, daB sie die Bedin- 
gung der Ubung mit der Vorrichtung anhand der 
ersten Information steuert 

33. System (10) nach Anspruch 22, bei dem das zweite 
Haushaltsgerat einen Sessel (16) aufweist, der mit 
einer Massagefunktion ausgestattet ist, und bei 
dem die Steuereinrichtung (35) so betatigbar ist, 
daB sie den Grad der Massagewirkung des Sessels 
anhand der ersten Information steuert. 

34. System (10) nach Anspruch 22, ferner mit Daten- 
verarbeitungseinrichtungen (17) zum Anbieten 
eines auf der ersten Information beruhenden 
Ernahrungsmenus. 

Revendications 

1. Systeme en reseau pour la surveillance et Centre- 
tien de la sante (10), comprenarrt un premier equi- 
pement manager (12; 13; 14; 15; 16) destin6 a fitre 
agence dans un bdtiment pour servir a des activrtes 
physiologiques routinieres de personnes dans ce 
batiment, et un premier moyen de mesure (31/92; 
31/96/97/98; 31/101; 32/141; 33/173; 34; 
35/205/207/208) assocte fonctionnellement avec le 
premier 6quipement m6nager (12; 13; 14; 15; 16) 
pour d6tecter au moins une caracteristique physio- 
logique d'une personne en reponse a ('utilisation de 
cet equipement par cette personne et en tirer une 
premiere donn6e indicative de I'etat de sant6 de 
cette personne, ce systeme comprenant : 
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un second moyen de mesure (31/90/91; 
32/141;33/170; 34/180; 35/203), associSfonc- 
tionnellement avec le premier Squipement 
m6nager (12; 13; 14; 15; 16) pour dStecter au 
moins une caractSristique physique de cette 5 
personne en reponse k 1'utilisation de cet Squi- 
pement par cette personne et en tirer une 
seconde donnSe adaptSe pour reconnattre 
cette personne; 

un support de transmission de donnSes (11) 10 
destinS k Stre agencS dans te bStiment pour 
faire parti e d un rSseau de transmission centra- 
list local; 

un gestionnaire de donnSes (20) destinS k Stre 
agencS dans le bStiment pour gSrer la trans- 75 
mission de donnSes dans le reseau local, le 
gestionnaire de donnSes (20) ayant une 
mSmoire (54) de stockage de donnSes adap- 
tSe k stocker prealablement la seconde don- 
nSe en ce qui concerne chacune de plusieurs 20 
personnes prSdeterminSes; 
une premiSre units dlnterface de communica- 
tions (22; 23; 24; 25; 27) reliant les premier et 
second moyens de mesure avec le support 
(1 1 ) pour transmettre la premiere et la seconde 25 
donnSe sur ledit support (1 1) k partir des pre- 
mier et second moyens de mesure; et 
une seconde unite d'interface de communica- 
tions (26) reliant le gestionnaire (20) avec le 
support (11) pour transmettre au gestionnaire 30 
la premiere et la seconde donnSe transmise k 
parti de la premiSre unite d'interface de com- 
munications (22; 23; 24; 25; 27) sur le support 
(11): 

les premier et second moyens de mesure pou- 35 
vant fonctionner, respectivement, pour tirer la 
premiere et la seconde donnSe automatique- 
merrt et passivement en reponse k ('utilisation 
de I'Squipement (12; 13; 14; 15; 16) par ladite 
personne et sans que ladite personne doive 40 
intervenir positivement pour causer la trans- 
mission de la premiere et de la seconde don- 
nSe sur le support (11); 
- le gestionnaire (20) pouvant fonctionner pour 
reconnaitre une personne particuliSre sur la 45 
base de la seconde donnSe transmise sur le 
support (11) et pour que la premiSre donnSe 
transmise sur le support (1 1) soit stockSe dans 
la memoire (54) en relation avec cette per- 
sonne particuliSre. so 

2. SystSme (10) selon la revendication 1 , dans lequel 
le premier Squipement manager comprend un sys- 
teme de WC (12) et dans lequel le premier moyen 
de mesure (31/101) est adapts k effectuer une ana- 55 
lyse cfurine en liaison avec I'utilisation de ce sys- 
teme de WC par ladite personne pour en tirer la 
premiere donnSe. 



3. SystSme (10) selon la revendication 1 , dans lequel 
le premier Squipement manager comprend un sys- 
tSme de WC (12) possedant un moyen de mesure 
additionnel (31/96/97/98) qui lui est fonctionnelle- 
ment associS, le moyen de mesure additionnel 
etant oon$u pour effectuer une Slectrocardiogra- 
phie en liaison avec Tutilisation du systSme de WC 
par ladite personne pour en tirer une donnSe addi- 
tionnelle indicative de I'Stat de santS de cette per- 
sonne. 

4. SystSme (10) selon la revendication 1, dans lequel 
le premier equipement menager comprend un sys- 
teme de WC (12), et dans lequel le premier moyen 
de mesure (31/92) est adapts k dStecter la teneur 
en graisse du corps de cette personne en liaison 
avec ('utilisation du systSme de WC par cette per- 
sonne pour en tirer la premiere donnSe. 

5. SystSme (10) selon I'une quelconque des revendi- 
cations 1 k 4, dans lequel le premier Squipement 
mSnager comprend un systSme de WC (12), et 
dans lequel le second moyen de mesure (31/90/91 ) 
est adapts k dStecter le poids du corps de la per- 
sonne en liaison avec I'utilisation du systSme de 
WC par cette personne pour en tirer la seconde 
donnSe. 

6. SystSme (10) selon la revendication 1, dans lequel 
le premier Squipement m6nager comprend un sys- 
tSme de lit (13). et dans lequel le premier moyen de 
mesure (32/141) est adapts k dStecter la tempera- 
ture du corps de cette personne en liaison avec 
('utilisation du systems de lit par cette personne 
pour en tirer la premiere donnSe. 

7. Systeme (10) selon la revendication 1, dans lequel 
le premier Squipement menager comprend un sys- 
teme de lit (13). et dans lequel le second moyen de 
mesure (32/141) est adapts k dStecter la rSpartition 
de temperature sur le systSme de lit en liaison avec 
I'utilisation de ce systeme de lit par cette personne 
pour en tirer la seconde donnSe, qui represents la 
stature de cette personne. 

8. SystSme (10) selon la revendication 1 , dans lequel 
le premier equipement menager comprend un sys- 
teme de bain (14), et dans lequel le premier moyen 
de mesure (33/173) est adapts k dStecter I'inter- 
valle R-R d'un eJectrocardiogramme en liaison avec 
I'utilisation du systeme de bain par cette personne 
pour en tirer la premiere donnSe. 

9. SystSme (10) selon la revendication 1 , dans lequel 
le premier equipement menager comprend un sys- 
teme de bain (14), et dans lequel le second moyen 
de mesure (33/1 70) est adapts k dStecter le defa- 
cement vdumStrique de cette personne en liaison 
avec ('utilisation du systSme de bain par cette per- 
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sonne pour en tirer la seconde donn6e. 

10. Systeme (10) selon la revendication 1, dans lequel 
le premier equipement menager comprend un dis- 
posrtif d'exerdce en salle (1 5) utilisable pour I'entre- s 
tien de la sante de cette personne, et dans lequel le 
premier moyen de mesure (34) est adapte k detec- 
ter la quantite d'exerdce en liaison avec ('utilisation 
de ce dispositif par cette personne pour en tirer la 
premiere donnee. ro 

11. Systeme (10) selon la revendication 1 ( dans lequel 
le premier equipement menager comprend une 
chaise de detente (16), et dans lequel le premier 
moyen de mesure (35/205/207/208) est adapte k is 
effectuer une electrocardiograph! e en liaison avec 
('utilisation de la chaise de detente par cette per- 
sonne pour en tirer la premiere donnee. 

12. Systeme selon la revendication 1, comprenant en 20 
outre un moniteur video (19) relie audit support de 
transmission de donnees (11) pour traiter ladite 
premiere donnee stockee dans la memoire et 
visualiser la donnee traitee. 

25 

13. Systeme (10) selon la revendication 1, dans lequel 
la memoire de stockage de donnees (54) est prea- 
lablement installee en outre avec une troisieme 
donnee representant une autre caracteristique phy- 
sique en ce qui concerne chacune desdrtes person- 30 
nes, le gestionnaire (20) pouvant fonctionner pour 
reconnaTtre une personne particuliere utilisant ledit 
equipement (12) sur la base de la seconde donnee 
transmise sur le support et pour provoquer la trans- 
mission, sur le support (1 1), de la troisieme donnee 35 
de cette personne particuliere telle qu'installee 
dans la memoire, le premier moyen de mesure pou- 
vant fonctionner pour d&ecter ladite caracteristique 
physiologique de cette personne particuliere pour 

en tirer la premiere donnee en faisant usage de la 40 
troisieme donnee transmise sur le support (1 1). 

14. Systeme (10) selon la revendication 13, dans lequel 
I'equipement menager comprend un systeme de 
WC (12), le second moyen de mesure (31/90/91) 45 
etarrt associe au systeme de WC pour detecter 
passivement le poids du corps de cette personne 
particuliere en reponse k I'utilisation du systeme de 
WC par cette personne particuliere pour provoquer 

la transmission, sur le support de transmission de so 
donnees (11). de la seconde donnee representant 
le poids du corps detects, la troisieme donnee 
incluant la stature et/ou le sexe desdites personnes 
predetermines, le gestionnaire (20) pouvant fonc- 
tionner pour reconnaTtre la personne particuliere 55 
sur la base de ladite donnee de poids du corps 
transmise sur le support et pour provoquer la trans- 
mission, sur le support, de la troisieme donnee de 
cette personne particuliere. le premier moyen de 



mesure comprenant des moyens (31/92) pour 
detecter passivement la teneur en graisse du corps 
de cette personne en reponse k I'utilisation du sys- 
teme de WC, les moyens pour detecter la teneur en 
graisse du corps pouvant fonctionner pour en tirer 
la premiere donnee representant la teneur en 
graisse du corps de cette personne particuliere en 
explortant ladite troisieme donnee. 

15. Systeme (10) selon la revendication 1 , dans lequel. 
dans le but d'entretenir la sante des personnes, le 
systeme comprend en outre un second equipement 
menager (14; 15; 16; 17) destine k etre dispose 
dans le b&timent pour servir aux activites d'entre- 
tien de la sante des personnes. des moyens de 
commande (33; 34; 35; 58) pour commander le 
second equipement menager, et une troisieme 
unite d'interface de communications (24; 25; 27; 
28) reliant les moyens de commande (33; 34; 35; 
58) avec le support (1 1 ) et pouvant fonctionner pour 
commander I'echange de donnees entre les 
moyens de commande et le support, le gestion- 
naire (20) pouvant fonctionner pour transmettre la 
premiere donnee sur le support en reponse k I'utili- 
sation du second equipement menager par la per- 
sonne, les moyens de commande (33; 34; 35; 58) 
pouvant fonctionner pour commander le second 
equipement menager (14; 15; 16; 17) sur la base 
de la premiere donnee transmise k partir du ges- 
tionnaire sur le support. 

1 6. Systeme (1 0) selon la revendication 1 5. dans lequel 
le second equipement menager est un systeme de 
bain (14) pourvu d'une fonction de massage, et 
dans lequel les moyens de commande (33) peuvent 
fonctionner pour commander le degre d'effet mas- 
sant du systeme de bain sur la base de la premiere 
donnee. 

1 7. Systeme (1 0) selon la revendication 1 5, dans lequel 
le second equipement menager est un systeme de 
bain (14) ayant une fonction de commande de la 
temperature du bain, et dans lequel les moyens de 
commande (33) peuvent fonctionner pour comman- 
der la temperature du bain sur la base de la pre- 
miere donnee. 

1 a Systeme (1 0) selon la revendication 1 5, dans lequel 
le second equipement menager est un dispositif 
cfexercice en salle (15) utilisable pour I'entretien de 
la sante de la personne, et dans lequel les moyens 
de commande (34) peuvent fonctionner pour com- 
mander les conditions d'exercice avec ce dispositif 
sur la base de la premiere donnee. 

1 9. Systeme (10) selon la revendication 1 5. dans lequel 
le second equipement menager est une chaise de 
detente (16) pourvue d'une fonction de massage, et 
dans lequel les moyens de commande (35) peuvent 
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fonctionner pour commander le degr6 d'effet mas- 
sant de la chaise de detente sur la base de la pre- 
miere donnee. 

20. Syst^me(10)selonlarevendication 15,danslequel s 
le second equipement m6nager comprend des 
moyens de traitement de donnees (17) pour pre- 
senter un menu alimentaire sur ia base de la pre- 
miere donn6e. 

10 

21. Systeme (10) selon la revendication 15, compre- 
nartt en outre un troisieme moyen de mesure 
(33/1 70; 34/1 80; 35/203) associe fonctionnellement 
avec le second equipement menager (14; 15; 16) 
pour detecter au moins une caracteristique physi- is 
que de la person ne en reponse a rutilisation du 
second equipement par la personne pour en tirer 
une troisieme donnee utile pour reconnaitre cette 
personne, la troisieme unite d'interface de commu- 
nications (24; 25; 27) reliant le troisieme moyen de 20 
mesure avec le support (1 1) et pouvant fonctionner 
pour commander rechange de donnees errtre le 
troisieme moyen de mesure et le support, le troi- 
sieme moyen de mesure pouvant fonctionner pour 
tirer la troisieme donnee en reponse a rutilisation 25 
du second equipement par une personne pour pro- 
voquer la transmission de la troisieme donnee sur 

le support, le gestionnaire (20) etant sensible a la 
troisieme donnee telle que transmise a partir du 
troisieme moyen de mesure sur le support pour 30 
reconnaitre une personne particuliere utilisant le 
second equipement et pour que la premiere don- 
nee representant I'etat de sante de cette personne 
particuliere utilisant le second equipement sort 
retrouvee dans la memoire (54) et transmise sur le 35 
support, les moyens de commande (33; 34; 35) 
pour commander le second equipement menager 
pouvant fonctionner pour commander le second 
equipement sur la base de la premiere donnee 
transmise a partir du gestionnaire sur le support. 40 

22. Systeme en reseau pour la surveillance et I'entre- 
tien de la sante (10), comprenant un premier equi- 
pement menager (12; 13; 14; 16) destine a fitre 
agence dans un batiment pour servir a des activites 45 
physiologiques routinieres de personnes, et un pre- 
mier moyen de mesure (31/92; 31/96/97/98; 
31/101; 32/141; 33/173;) incluant une memoire de 
stockage de donnees (73/302), associe fonction- 
nellement avec le premier equipement menager so 
pour detecter au moins une caracteristique physio- 
logique d'une personne en reponse a i'utilisation de 

ce premier equipement par cette personne pour en 
tirer une premiere donnee indicative de I'etat de 
sante de cette personne, ce systeme comprenant : 55 

un second moyen de mesure (31/90/91; 
32/141 ; 33/1 70; 35/203), associe fonctionnelle- 
ment avec le premier equipement menager 



pour detecter au moins une caracteristique 
physique de cette personne en reponse a ruti- 
lisation de ce premier equipement par cette 
personne pour en tirer une seconde donnee 
utile a la reconnaissance de cette personne; 
un support de transmission de donnees (11) 
destine a §tre agence dans le b&timent pour 
faire partie d'un reseau de communication local 
reparti; 

une premiere unite d'interface de communica- 
tions (22; 23; 24; 27) reliant les premier et 
second moyens de mesure avec le support 
pour permettre rechange de donnees entre les 
premier et second moyens de mesure et le 
support (11); 

un second equipement manager (14; 15; 
16) destine a etre agence dans le batiment 
pour servir a des activites d'entretien de la 
sante des personnes; 
un troisieme moyen de mesure (33/170; 
34/180; 35/203) associe fonctionnellement 
avec le second equipement menager pour 
detecter au moins une caracteristique phy- 
sique d'une personne en reponse a rutili- 
sation du second equipement par cette 
personne pour en tirer une troisieme don- 
nee utilisable pour reconnaitre cette per- 
sonne; 

des moyens de commande (33; 34; 35) 
pour commander le second equipement 
menager; et 

une seconde unite d'interface de communica- 
tions (24, 25, 27) reliant le troisieme moyen de 
mesure et les moyens de commande avec le 
support (11) et pouvant fonctionner pour per- 
mettre rechange de donnees entre les troi- 
sieme moyen de mesure et moyens de 
commande, d'une part, et le support, d'autre 
part; 

les premier et second moyens de mesure 
pouvant fonctionner pour tirer la premiere 
et la seconde donnee automatiquement et 
passivement en reponse a rutilisation du 
premier equipement (12; 13; 14) par ladrte 
personne et sans que ladite personne 
doive intervenir positivement, pour que la 
premiere donn6e sort stockee dans la 
memoire de stockage de donnees 
(73/302) en liaison avec cette personne 
particuliere de facon a disposer ainsi d'un 
enregistrement de la premiere donnee 
pour plusieurs personnes; 
le troisieme moyen de mesure pouvant 
fonctionner pour tirer la troisieme donnee 
en reponse a I'utilisation du second equi- 
pement par une personne pour provoquer 
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ta transmission de la troisieme donnEe sur 
le support; 

le premier moyen de mesure Etant sensi- 
ble a la troisiEme donnee telle que trans- 
mise sur le support a partir du troisieme 
moyen de mesure pour reconnaTtre une 
personne particuliEre utilisant le second 
equipement et pour que la premiere don- 
nee representarrt I'etat de sante de cette 
personne particuliEre utilisant le second 
Equipemerrt soit retrouvee dans la 
memoire de stockage et transmise sur le 
support; 

les moyens de commande (33; 34; 35) 
pour commander le second Equipement 
mEnager pouvant fonctionner pour com- 
mander le second equipement sur la base 
de la premiere donnEe transmise a partir 
du second moyen de mesure sur le sup- 
port 

23. Systeme (10) selon la revendication 22, dans lequel 
le premier equipement manager comprend un sys- 
teme de WC (12), et dans lequel le premier moyen 
de mesure (31) est adaptE a effectuer une analyse 
d'urine en liaison avec I'utilisation de ce systeme de 
WC par ladrte personne pour en tirer la premiere 
donnEe. 

24. Systeme (10) selon la revendication 22, dans lequel 
le premier equipement menager comprend un sys- 
teme de WC (12) possedant un moyen de mesure 
additionnel (31) qui lui est fonctionnellement asso- 
cie, le moyen de mesure additionnel Etant concu 
pour effectuer une Electrocardiographic en liaison 
avec rutilisation du systeme de WC par ladrte per- 
sonne pour en tirer une donnee additionnelle indi- 
cative de I'etat de sante de cette personne. 

25. Systeme (10) selon la revendication 22, dans lequel 
le premier equipement manager comprend un sys- 
teme de WC (12), et dans lequel le premier moyen 
de mesure (31) est adapte a detecter la teneur en 
graisse du corps de cette personne en liaison avec 
rutilisation du systeme de WC par cette personne 
pour en tirer la premiere donnee. 

26. Systeme (10) selon la revendication 22, dans lequel 
le premier equipement menager comprend un sys- 
teme de WC (12) possEdant un moyen de mesure 
additionnel (31) qui lui est fonctionnellement asso- 
ciE, ce moyen de mesure additionnel Etant adapte a 
detecter la pression artenelle de la personne en 
liaison avec rutilisation du systeme de WC par cette 
personne pour en tirer une donnee additionnelle 
indicative de I'etat de sante de cette personne. 

27. Systeme (10) selon la revendication 22, dans lequel 
le premier Equipement menager comprend un sys- 



teme de lit (13), et dans lequel le premier moyen de 
mesure (32) est adapte a detecter la temperature 
du corps de cette personne en liaison avec rutilisa- 
tion du systeme de lit par cette personne pour en 
5 tirer la premiere donnEe. 

28. Systeme (10) selon la revendication 22, dans lequel 
le premier equipement menager comprend un sys- 
tEme de bain (14), et dans lequel le premier moyen 
10 de mesure (33) est adaptE a dEtecter I'intervalle R- 
R d'un Electrocardiogramme de cette personne en 
liaison avec I'utilisation du systeme de bain par 
cette personne pour en tirer la premiEre donnEe. 

is 29. Systeme (10) selon la revendication 22, dans lequel 
le premier Equipement comprend une chaise de 
dEtente (16), et dans lequel le premier moyen de 
mesure (35) est adaptE a effectuer une Electrocar- 
diographie en liaison avec rutilisation de la chaise 

20 de dEtente par cette personne pour en tirer la pre- 
miEre donnEe. 

30. Systeme (1 0) selon la revendication 22, dans lequel 
le second Equipement mEnager comprend un sys- 

25 tEme de bain (14) pourvu d'une fbnction de mas- 
sage, et dans lequel les moyens de commande (33) 
peuvent fonctionner pour commander le degrE 
d'effet massant du systeme de bain sur la base de 
la premiEre donnEe. 

30 

31 . Systeme (1 0) selon la revendication 22, dans lequel 
le second Equipement mEnager est un systEme de 
bain (14) ayant une fonction de commande de la 
tempErature du bain, et dans lequel les moyens de 

35 commande (33) peuvent fonctionner pour comman- 
der la tempErature du bain sur la base de la pre- 
miEre donnEe. 

32. Systeme (10) selon la revendication 22, dans lequel 
40 le second Equipement mEnager comprend un dis- 

posrtif d'exercice en salle (15) utilisable pour I'entre- 
tien de la santE de la personne, et dans lequel les 
moyens de commande (34) peuvent fonctionner 
pour commander les conditions d'exercice avec ce 
45 dispositif, sur la base de la premiEre donnee. 

33. SystEme (1 0) selon la revendication 22, dans lequel 
le second equipement mEnager est une chaise de 
dEtente (1 6) pourvue d'une fbnction de massage, et 

so dans lequel les moyens de commande (35) peuvent 
fonctionner pour commander le degrE d'effet mas- 
sant de la chaise de detente, sur la base de la pre- 
miEre donnEe. 

55 34. Systeme (10) selon la revendication 22, compre- 
nant en outre des moyens de traitemerrt de don- 
nEes (17) pour prEsenter un menu alimentaire sur 
la base de la premiEre donnEe. 



33 



EP 0 558 975 B1 




34 



EP0 558 975 B1 




35 



EP 0 558 975 B1 



VI 

DATA 
TRANSMITTED 

FROM 
CONTROLLER 


STATURE 
SEXUALITY 


NONE 


BODY FAT % 
BLOOD PRESSURE 

/PULSE RATE 
AMOUNT OF 

EXERCISE 
R-R INTERVAL 


BODY FAT % 
BLOOD PRESSURE 

/PULSE RATE 
BASAL BODY 

TEMPERATURE 


R-R INTERVAL 


V 

PARAMETER 
OF RECOGNITION 
OF INDIVIDUALS 


BODY WEIGHT 


STATURE 


DISPLACEMENT 


BODY WEIGHT 


BODY WEIGHT 


IV 

ADDITIONAL 
HEALTH-CARE 
FUNCTION 


l 


i 


MASSAGING 
TEMPERATURE 
CONTROL 


CONTROL OF 
PROPER AMOUNT 
OF EXERCISE 


MASSAGING 


m 

ADDITIONAL 
VITAL INFO 
MEASURING 
FUNCTION 


URINALYSIS 
ELECTRO- 
CARDIOGRAPHY 
BLOOD PRESS/ 

PULSE MSMNT 
BODY FAT MSMNT 
WEIGHT MSMNT 


BASAL BODY 
TEMPERATURE 
MSMNT 


MSMNT OF 
R-R INTERVAL 
OF ELECTRO- 
CARDIOGRAM 


BLOOD PRESS/ 

PULSE MSMNT 
AMOUNT OF 
EXERCISE 
WEIGHT MSMNT 


ELECTRO- 
CARDIOGRAPHY 
BLOOD PRESS/ 

PULSE MSMNT 
WEIGHT MSMNT 


II 

INHERENT 
FUNCTION 


EXCRETION 


SLEEPING 


BATHING 


n 

CO 


REST 


HOUSEHOLD 
APPLIANCES 














CHAIR 


WC 






BED 


BATH 


ERGO] 


EASY' 



36 




37 



EP 0 558 975 B1 




EP 0 558 975 B1 



39 



FIG. 5 



JO 



TESTING A 
MSMNT7 
CONTROL 



MICROCOMPUTER 



I/O INTERFACE 



73 

/ 



RAM 



75 



72 





CPU 









74 



ROM 



I/O INTERFACE 



COMMUNICATIONS INTERFACE UNIT 



Vcc 



79 



i 




76 



38 



77 
i_ 



78 



P01 

RXD 

POO MICRO- 
COMPUTER 

TXD 



TRANSCEIVER 



RECEIVER 



-A- 

I 
I 
I 
I 

DRIVER 



80 y /81 



1/ 



I 

11 



39 



EP 0 558 975 B1 



FIG. 6 



START 




SET TIMER 



S107 



READ LINE 




S103, 
N<L TIMER OVER? 



STORE DATA IN 
BUFFER MEMORY 



SI 12 




TRANSMISSION 



CLEAR 
BUFFER MEMORY 



Sill 



TRANSFER 
BUFFER MEMORY 
CONTENT TO CPU 



40 



EP 0558 975 B1 



FIG. 7 




S121 



S122 




STORE 
APPLIANCES ID, 
INDIVIDUALS ID & 
DATA IN HP 



C1 ~ INDIVIDUALS 
5AZ:J RECOGNITION 



S124 



S125 



TABLE LOOK UP 








TRANSMISSION 












f \ 
END 

L J 



FIG. 8 



INDICATOR 
FLAG 


APPLIANCES 
ID NUMBER 


INDIVIDUALS 
ID NUMBER 


KINDS 
OF DATA 


DATA 



41 



EP 0 558 975 B1 

FIG. 9 




42 



EP 0 558 975 B1 




EP 0 558 975 B1 



FIG. 11 



83 




44 



EP 0 558 975 B1 




EP0 558 975 B1 




46 



EP 0 558 975 B1 




47 



EP 0 558 975 B1 




48 



EP 0 558 975 B1 




49 



EP 0 558 975 B1 



FIG. 19 




89 



96-98 "V 



AMP 



100 



AMP 



99 

1 



ANALYZER MC 

(SPHYGMO- 
MANOMETRY/ 



C±> [AMP —J ELECTROCARDIO) 



V , 

AMP 

94 1 



<l6 1 AMP 

129 1 



<=>— I AMP 

130 1 



<=4 — [amp 



95 



ANALYZER 
MC 

(URINALYSIS/ 
BODY FAT) 




TABLE 
MOTER 
DRIVER 



INTERFACE 
UNIT 



22 



38 



MICRO 
COMPUTER 



90 



AMP 



91 



AMP 



\-J> 



SHEET-FEED 
MOTER 
DRIVER 



CARRIAGE 
MOTER 
DRIVER 



ARM 
MOTER 
DRIVER 



AMP 



11 




120 



122 




rl25 



50 



EP 0 558 975 B1 



FIG. 20 




S131 



S132 



URINALYSIS 




S137 



BODY FAT 
MEASUREMENT 



S138 




SPHYGMOMANOMETRY / 
ELECTROCARDIOGRAPHY 




DATA DISPLAY 



DATA TRANSFER 

— —i 



END 



51 



EP 0 558 975 B1 



FIG. 21 



WEIGHT MEASUREMENT 
& INFORMATION 
TRANS & RECEPT 



ANALOG INPUT 



<2) 



A/D 
CONVERSION 



AVERAGING 



S151 



S152 



S153 



STORE WEIGHT 
IN MEMORY 



S154 



SEND 
TRANSMISSION 
COMMENCE 
COMMAND TO EFU 



S155 



CAUSE IFU 
DATA 
COMMUNICATION 



STORE RECEIVED 
INFORMATION 
IN MEMORY 



c 



S156 



S157 



RETURN 



52 



EP 0 558 975 B1 



FIG. 22 



URINALYSIS 



FEED 
TESTING SHEET 



MOVE TABLE 

FORWARD 
TO MSG PSN 



PRELIMINARY 
MEASUREMENT 



MOVE TABLE 
BACKWARD 
TO REP PSN 



LOWER ARM 



CLAMP SHEET 



RAISE ARM 



S161 



S162 



S163 



S164 



S165 



S166 



S167 



MOVE TABLE 
BACKWARD 
TO STAND-BY PSN 



S168 



LOWER ARM 



DIP SHEET 
INTO URINE 



RAISE ARM 



S169 



S170 



S171 



MOVE TABLE 
FORWARD 
TO REF PSN 



RELEASE 
SHEET 



S172 



S173 



S174 



S175 



S176 



MOVE TABLE 

FORWARD 
TO MSG PSN 



PERFORM 
URINALYSIS 



DATA 
OUTPUT 



S177 



S178 



S179 



S180 



MOVE TABLE 
BACKWARD 
TO REF PSN 



LOWER ARM 



CLAMP SHEET 



RAISE ARM 



S181 



MOVE TABLE 
BACKWARD 
TO STAND-BY PSN 



S182 



S183 



S184 



SWING 
CARRIAGE 



DISCARD SHEET 
IN TRASH 



RETURN 
CARRIAGE 



S185 



MOVE TABLE 
FORWARD 
TO REF PSN 



END 



53 



EP 0 558 975 B1 



CD 




54 



EP 0 558 975 B1 




MULTI- 
PLEXER 



144 



55 



EP 0 558 975 B1 



FIG. 25 



C 



START 







STATURE 
MEASUREMENT 






BO] 
TEMPEB 
MEASUI 


DY 

LATURE 
IEMENT 






DATA TRANSFER 







S191 



S192 



S193 



END 



56 



EP 0 558 975 B1 



FIG. 26 



STATURE 
MEASUREMENT 



DETECT MIN 
TEMPERATURE 




DETECT 
WARMED ARRAYS 






MEASURE 
MAX DISTANCE 






COMPUTE 
STATURE 






STORE STATURE 
DATA IN MEMORY 






SEND 
TRANSMISSION 
COMMENCE 
COMMAND TO IFU 








CAUSE IFU 
DATA 
COMMUNICATION 






STORE RECEIVED 
INFORMATION 
IN MEMORY 



S201 



S202 



S203 



S204 



S205 



S206 



S207 



S208 



S209 



RETURN 



57 



EP 0 558 975 B1 



FIG. 27 



S218 



RENEW 
TEMP DATA 



•N- 



BODY 
TEMPERATURE 
MEASUREMENT 



DETECT MAX 
TEMPERATURE 



STORE 
TEMPERATURE 
DATA 



S211 



S212 




DETECT MAX 
TEMPERATURE 



COMPARE 
MAX TEMP 



S214 



S215 




S216 





Y 


BASAL BODY 
TEMP DETERMINED 







S217 



( RETURN ) 



58 



EP 0558 975 B1 




59 



EP 0558 975 B1 



FIG. 29 



160 



173 



INTERFACE 
UNIT 






AMP 












AMP 












AMP 









24 



45 



i/ 



MICRO 
COMPUTER 




AMP 



AMP 



170 



BOILER 




— vw 
c 



162 



GAS FLOW 
RATE CONTROL 



1631 

I 
i 

164 i 



AIR FLOW 
RATE CONTROL 



V ! 



DRIVER 



DRIVER 





166 



158 



60 



EP 0 558 975 B1 



FIG. 30 



START 



S221 




S222 



S223 



S224 



WEIGHT 
MEASUREMENT 



PRESET BR 
CONDITIONS 



S230 



PRESET 
MANUALLY 




S231 



S232 



DEL 
INITIAL 


ECT 
LEVEL 






STORE 
IN ME 


DATA 
MORY 



S233 




S234 



DISPLACEMENT 
MEASUREMENT 



S228 



C ANCEL 
PRESETTING 



■N- 



S225 



SET TIMER 



S226^- \ y 

TIMER 
OVER? 




61 



EP 0 558 975 B1 



FIG. 31 © 




S236 



OPERATE 
JET BLOW 



MEASURE 
R-R INTERVAL 



MODIFY 
BR SETTINO 



S238 



S239 



S240 




— © 





N 


TURN OFF 
MIST SPRAYER 






f \ 

END 

v J 



S244 



62 



EP0 558 975 B1 



FIG. 32 



f 

PRESET BATH 
ROOM CONDITIONS 


t 








TURN ON 
TEMP CONTROL 


S251 








TURN ON 
MIST SPRAYER 


S252 








PRESET 
JET BLOW 


S253 








PRESET 
AERATION DEVICE 


S254 









RETURN 
J 



63 



EP 0 558 975 B1 



FIG. 33 



DISPLACEMENT 
MEASUREMENT 







ANALOG INPUT 






A/D 
CONVERSION 






AVERAGING 






STORE 
WATER LEVEL 
IN MEMORY 






COMPUTE 
DISPLACEMENT 






SEND 
TRANSMISSION 
COMMENCE 
COMMAND TO IFU 






CAUSE IFU 
DATA 
COMMUNICATION 








STORE Rl 
INFORM 
IN ME 


BCEIVED 

[ATION 

MORY 







S261 



S262 



S263 



S264 



S265 



S266 



S267 



S268 



( return"") 



64 



EP0 558 975 B1 



FIG. 34 



S271 



r 

R-R INI 
MEASUI 

■ — I 


"ERVAL 
IEMENT 

J 




< 


MEASURE 
R-R INTERVAL 



S272 




S273 



S274 



S275 



S276 



STORE 
R-R INTERVAL 
IN MEMORY 



STATISTICAL 
PROCESSING 



COMPARE WITH 
STANDARD VALUE 



DETERMINE DEGREE 
OF MENTAL STRESS 



S277 



DISPLAY 
RESULTS 



S278 



DATA TRANSFER 



RETURN 



65 



EP 0 558 975 B1 



FIG. 35 




FIG. 36 




R-R INTERVAL 



66 



EP 0 558 975 B1 




67 



EP 0 558 975 B1 



FIG. 38 




FIG. 39 



191 



192 



FORWARD REVERSE 
ROTATION ROTATION 




BRAKING PERIOD 
AFTER FORWARD 
ROTATION 



FIG. 40 




BODY FAT PERCENTAGE 



68 



EP 0 558 975 B1 



FIG. 41 




i — Y 



S286 



SET 
SIMPLIFIED 
PROGRAM 



WEIGHT 
MEASUREMENT 



S281 



S282 



S283 




DETERMINE 
EXERCISE PROGRAM 



SET EXERCISE 
CONDITIONS 




S284 



S28S 



S287 



MEASURE 
BLOOD PRESSURE/ 
PULSE RATE 



DISPLAY IN 
REAL TIME 



MODIFY LOAD 



S288 



S289 



S290 




S292 



S293 



S294 



S295 



S296 



S297 



INDICATE 
TIME-OVER 






STORE 
EXERCISE AMOUNT/ 
PULSE RATE 






SEND 
TRANSMISSION 
COMMENCE 
COMMAND TO IFU . 






CAUSE IFU 
DATA 
COMMUNICATION 






DISPLAY FINAL DATA 
(EXERCISE AMOUNT/ 
PULSE RATE) 






«— 


CLEAR 1 


MEMORY 



END 



69 



EP 0 558 975 B1 




70 



EP0 558 975 B1 



FIG. 43 L 




I — N 



WEIGHT 
MEASUREMENT 



SET VIBRATION 
LEVEL 



S301 



S302 



S303 




PERFORM 
ELECTRO- 
CARDIOGRAPHY 



T 



MODIFY 
VIBRATION LEVEL 



MEASURE 
BLOOD PRESSURE 



DISPLAY DATA 



TRANSFER DATA 



S305 



S306 



S307 



S308 



S309 



S310 




N — i 



START 
VIBRATOR 



S311 




TURN OFF 
VIBRATOR 



S3 13 



END 



71 



EP 0 558 975 B1 




72 



EP0 558 975 B1 



FIG. 45 { START 




SEND 
TRANSMISSION 
COMMENCE 
COMMAND TO IFU 



CAUSE IFU 
DATA 
COMMUNICATION 



STORE RECEIVED 
INFORMATION 
IN MEMORY 



SELECT MENU 



DISPLAY MENU 



OTHER MENU 
PREFERRED ? 



S322 



S323 



S324 



S325 



S326 



S327 



IN 



PRESENTATION ^^S328 
TERMINATED? 



END 



73 



EP 0558 975 B1 




74 



EP 0 558 975 B1 



fSSH FIG. 47 




S332 



S333 



S334 



S335 



S336 



S337 



PERMIT DATA 
SELECTION 
(INDIVIDUALS ID/ 
KINDS OP DATA) 



SEND 
TRANSMISSION 
COMMENCE 
COMMAND TO IFU 



CAUSE IFU 
DATA 
COMMUNICATION 



STORE RECEIVED 
INFORMATION 
IN MEMORY 



AUTO-DIAL 



TRANSMIT DATA TO 
EXTERNAL STATION 



SEND 
TRANSMISSION 
COMMENCE 
COMMAND TO IFU 



CAUSE IFU 
DATA 
COMMUNICATION 



PERMIT SELECTION 

OF INDIVIDUALS 
ID/ KINDS OF DATA 



S344 



SEND 
TRANSMISSION 
COMMENCE 
COMMAND TO IFU 



S345 



CAUSE IFU 
DATA 
COMMUNICATION 



S346 



WRITE DATA 
IN IC CARD 



END 



75 



EP 0 558 975 B1 



FIG. 48 




PERMIT KEYBOARD 
INPUT (INDIVIDUALS 
ID NUMBER/ 
KINDS OF DATA) 






SEND 
TRANSMISSION 
COMMENCE 
COMMAND TO IFU 








CAUSE IFU 
DATA 
COMMUNICATION 






STORE RECEIVED 
INFORMATION 
IN MEMORY 






DATA 
PROCESSING 






DISPLAY RESULTS 



S352 



S353 



S354 



S355 



S356 



S357 




76 



EP0 558 975 B1 



FIG. 49 



302 

_L 

RAM 



TESTING & 
MSMNT/ 
CONTROL 



39 



I/O INTERFACE 



75 
V 



1 



73 



RAM 



72 





CPU 









L 



74 



ROM 



I/O INTERFACE 



-76 



■38 




77 



EP 0 558 975 B1 



FIG. 50 



c 



START 



-N- 




S407 



S408 



READ LINE 



STORE DATA IN 
BUFFER MEMORY 



TRA NSFER 
BUFFER MEMORY 
CONTENT TO CPU 




X 




SET TIMER 



S402 



S403 




S404 



S405 



TRANSMIT 
INDIVIDUALS 
RECOGNITION DATA 
& MEASURED DATA 



P4IP7 



78 



EP0 558 975 B1 



FIG. 51 



INITIALIZE 



POWER ON 



S413 





SEND 
TRANSMISSION 
COMMENCE 
COMMAND TO EFU 



S415 



CAUSE IFU 
DATA 
COMMUNICATION 



STORE RECEIVED 

INFORMATION 
IN AUX MEMORY 



S416 



S417 



END 



79 



EP 0 558 975 B1 



FIG. 52 




S428. 



SOUND DETECTED* 
WITHIN 1 MIN? 



S429 



■N- 



S430 



i— N- 



SOUND 
/TERMINATED 7^ 



FIRST TIME? 



S43 



URINALYSIS 




BODY FAT 
MEASUREMENT 



SPHYOMOMANOMETRY / 
ELECTROCARDIOGRAPHY 




DATA DISPLAY 



S438 



STORE DATA 
IN AUX MEMORY 



■N- 




END 



80 



EP 0 558 975 B1 



FIG. 53 



START 




APPLIANCES 
RECOGNITION 



INDIVIDUALS 
RECOGNITION 



TABLE LOOK UP 



TRANSMISSION 



S442 



S443 



S444 



S445 



DETECT MINIMUM 
TEMPERATURE 



S446 




S447 



STATURE 
MEASUREMENT 



BODY 
TEMPERATURE 
MEASUREMENT 



STORE DERIVED 
DATA IN MEMORY 



S448 



S449 



S450 



END 



81 



EP 0 558 975 B1 



FIG. 54 



STATURE 
MEASUREMENT 







DETECT 
WARMED ARRAYS 






MEASURE 
MAX DISTANCE 






COMPUTE 
STATURE 






STORE STATURE 
DATA IN MEMORY 






RETURN 1 



S461 



S462 



S463 



S464 



82 



EP 0 558 975 B1 



FIG. 55 




S471 



APPLIANCES 
S472 RECOGNITION 



S473 



INDIVIDUALS 
RECOGNITION 



S474 



S475 



X 



TABLE LOOK UP 



TRANSMISSION 



S476 



S477 



S478 



WEIGHT 
MEASUREMENT 



PRESET BR 

coNDrnoNs 



§155- 




PRESET 
MANUALLY 



S489 



DISPLACEMENT 
MEASUREMENT 



N— i 




N— n 



S483 



CA NCEL 
PRESETTING 



■N- 



S480 



SET TIMER 



S481 

TIMER Y 
OVER? 




83 



EP 0 558 975 B1 



FIG. 56 



S491 




OPERATE 
AERATION DEVICE 



OPERATE 
JET BLOW 



MEASURE 
R-R INTERVAL 



M ODIFY 
BR SETTING 




S493 



S494 



S495 



S496 



S497 



TURN OFF 
JET BLOW 



S498 



S499 




•N- 



S492 



PRESET BR 
CONDmONS 



TURN OFF 
MIST SPRAYER 



S500 



■— © 



END 



84 



EP 0 558 975 B1 



FIG. 57 



R-R INTERVAL 
MEASUREMENT 



MEASURE 
R-R INTERVAL 



S501 






Y 


STC 
R-R INT 
IN ME 


>RE 

ERVAL 
MORY 






STATISTICAL 
PROCESSING 






COMPARE WITH 
STANDARD VALUE 






DETERMINE DEGREE 
OF MENTAL STRESS 






DISPLAY 
RESULTS 






STORE SESULTS 
IN AUX MEMORY 







S503 



S504 



S505 



S506 



S507 



S508 



RETURN 



85 



EP 0 558 975 B1 



FIG. 58 



S521 




S519 



DETERMINE 
EXERCISE PROGRAM 



S ET 
SIMPLIFIED 
PROGRAM 
I 



SET EXERCISE 
CONDITION 



S520 




N — . 



MEASURE 
BLOOD PRESSURE/ 
PULSE RATE 



MODIFY LOAD S525 




S523 



S524 



S526 



S527 



STORE EXERCISE 
AMOUNT / PULSE RATE 
IN AUX MEMORY 



S528 



DISPLAY FINAL DATA 
(EXERCISE AMOUNT/ 
PULSE RATE) 



S529 



( END j 



86 



EP 0 558 975 B1 



FIG. 59 




WEIGHT 
S537 MEASUREMENT 



S538 



SET VIBRATION 
LEVEL 




PERFORM 
ELECTRO- 
CARDIOGRAPHY 



MODIFY 
VIBRATION LEVEL 



MEASURE 
BLOOD PRESSURE 



DISPLAY DATA 



T 



STORE DATA 
IN AUX MEMORY 



S540 
S541 

S542 
S543 
S544 




START 
VIBRATOR 



N-i 



S546 




TURN OFF 
VIBRATOR 



S548 



END 



87 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

El BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCED) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



